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RECOMMENDATIOJNS. 



From, the Jan. Jio.for 1823 of the Journal of Educaticm. 

* A careful examination of this valuable work will show that its author has 
«o itpiled it, as all books for school use ought to bo compiled, from the rosulta 
of actual experiment and observation in the school-room. It is entirely a 
prp ctical work, combining- the merits of Colburn's system wiVh copious practice 
oa the slate. 

*■ ' Two circumstances enhance very much the value of this book. It is verjr 
ea aprehensive, containing twice the usual quantity of matter in works of tlui 
efs IS f while, by judicious attention to arrangement and printing, it is ren- 
de ed, perhaps, the cheiqiest book in this department of education. The brief 
•yptem of Book-Keeping, attached to the Arithmetic, will be a valuable aid to 
rue re complete instruction in oominoa schools, to which the work is, in other 
f«speetf, so peculiarly adapted. 

' ^ There are several very valuable peculiarities in this work, for which we 
ca inot^ in a notice, find sufficient space. We would recommend a careful ex- 
amination of the book to all teachers who are desirous of combining good 
ti>iory with copious and rigid practice." 



l^om the Report of the School-Committee or Providence* 

' * The books at present used in the schools are, in the opinion of your Com- 
•lictee, altogether above the range of thous^ht of the pupiU. Works of a nar- 
rif ive character would be better understood, would be more interesting, and 
wiHild. of course, teach the pupil to read witn more taste and judgment. The 
boy who pores, in utter disgust, over the book which ho reads in schools, will 
haiten home to read with avidity his story-book. The true wisdoiQ would 
th«a be, to introduce the story-book Into school, and thus render his place of 
ed.ication the place of his amusement. 

' * Nevertheless, as this subject is one in which time and iudgmeni are nec«»> 
«s y for a selection, and as a change of this sort, through all the schools, would 
be productive of considerable additional expense, your Committee would 
mwmmend that no change, at present, be made in nooks, excepting only the 
Ajithmotic. If a school, by way of exporiment, be established on the montt(|> 
rial plan, various school-books can be tried there, and, after a fair opportunity 
of testing the merits of several, those can bo selected which soem best adapted 
to accomplish the purposes of education. Your Committee are, however, of 
opinion, that it would be expedient td introduce the system of Arithmetie 

eblished by Mr. Smith [subsequontly adopted] into all the Public Grammar 
Uools f and. also, that all the scholars in arithmetic be taught by classes, and 
•ot indiriduaily, as is now the prevalent mode." 

The above Report was signed by the following named gentlemen:— 

Rev. F. Watland, Jr., D. 0., Pres. Brown Umv., (Chairaiiui.) 
Rev. Thomas T. Wateri^^n. 
William T. Grinnell, m({. 

Dated AprU 24. 1828. 



This work is recommended by the State Commissioners if 
Vermont to be adopted throighout that state. It is likewifs 
introduced into the public and piWate acYioo\% Q^^'^NSst^^C^as^^^^ 
^rtbe concurrence both of commit\ftft*^ wi^ \ftv^'«%^ "ssA. >afck 
Mt mMDner in rariog oUier placet. 



ADVERTISEMENT TO THE KEY 

WHICH ACC0MPANIS9 THIS ARITHMETIC. 



** The Utility, and even necessity, of a work of this description, wffi 
scarcely be questioned by those ivho have had any experience io 
teaching Arithmetic. Most young persons, after having been per* 
suaded, again and again, to review a long arithmetical process, feel, or 
affect to feel, certaun that they have performed it correctly, ahhough 
the lesult, by the book, is erroneous. They then apply to their in- 
structor ; and, unless he points out their mistake, or performs the opera^ 
tion for them, they become discouraged, thmk it useless 'to try' longer, 
and the foundation for a habit of idleness is thus imperceptibly estab* 
lished. Now, in a large school, it is always inconvenient, and some- 
times impossible, for the instructer to devote the time necessary to 
overlook or perform a very simple, much more a complex, question 
in Arithmetic. This is at once obvi ited by having at hand a Key, to 
which reference can be easily and speedily made. The time of the 
teacher will thus be saved, and the pupil will not have his ardor damped 
oy being told that * his sum is wrong,' without leammg where or how. 

" This work is not designed for, and can scarcely become, a help to 
lazmess : its object is to lighten the burden of teachers, and &ci]ltale 
the progress of scholars. To promote both of these important puipotef 
it is now presented to the public. 

'/wniary, 1834." 



PREFACE 

TO THE THIRD EDITION. 



Whbit a n«w wotk is offered to the public, especially on & subject 
riiounding with treatises iilce this, the inquicy is very natural'ty made. 
** Does this work contain any thing new ? " " Are there not a iiundred 
otliers as good as tliis? " To tlie nrst inquiry it is replied, that tnere are 
many things which are believed to he new ; and, as to the second, a can- 
d d public, aAer a careful examination of its c<mtents, and not till then, it 
ii hoped, must decide. Another inquiry may still be made : ** (s this edi- 
tion different from the preceding ? " Tlie answer is. Yes, in many respects. 
1 he |>rweH( edition professes to be strictly on the Pestalozzian, or indnc- 
tltre, plan of teaching. This, however, is not claimed as a novelty. In 
ti is respect, it resembles many other systems. The novelty of this work 
w ill be ficMind to consist in adhering more closely to the true spirit of the 
1 dstalozzinn plan ; consequently, in differing from other systems, ii differs 
i «s from the Pestaiozzian. This similarity will now be shown. 

1. The Pestaiozzian professes to unite a complete system of 
llental with Written Arithmetic. So does this. 

2. That rejects no rules, but simply illustrates them by men- 
id questions. So does this. 

3. That commences with examples for children as simple aa 
Ciis, is as extensive, and ends with questions adapted to minds 
as mature. 

Here it may be ask^d, " In what respect, then, is this diflbrent from 
dvtt?" To this question it is answered, In the execution of our com- 
■ton plan. 

The following are a few of the prominent characteristics of this work, is 
•4iich it is thought to &^r from all others. 

1. The interrogative system is generally adopted throughout 
this work. 

2. The common rules of Arithmetic are exhibited so as to cor 
lespond with the ocoHrrences in actual business. Under this 
Lead is reckoned the application of Ratio to practical purposesy 
i'eUowship, Ac. 




then th^ aggregate of Ihese results, with points^ for ajoi a.aswe£ 
liy which the relative value o{ lYie'wVAft V& \<fc\«raivSkfcV '^^^ 
S'amiahing a complete test of the VuxovrVe^^'^ o^ \Xxr.^^5?$v-« "^SIM 
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ft PREFACE. 

ifl a characteristic difference between this and the , former 
editions. 

5. A new rule for calculating interest for days with months. 

6. The mode of introducing and conducting the subject of 
Proportion. 

7. The adoption of the Federal Coin, to the exclusion of Star 
lingr Money, except by itself. 

8. The Arithmetical Tables are practically illustrated, prev^ 
ously and subsequently to tlieir insertion. 

9. As this mode of teaching recognizes no authority but thai 
of reason, it was found necessary to illustrate the rule for the 
extraction of the Cube Root, by means of blocks, which accom 
pony this work. 

These are some of the predominant traits of tbls work. Others migM 
Iw mentioned, but, by the examination of these, the reader will be qnalioed 
10 decide on their comparative value. 

As, in this work, the common rules of Arithmetic are retained, perhaps 
the reader is ready to propose a question frequently asked, ** What is tha 
use of so many rules ? " " Why not proscribe them ? ^' The reader must 
fiere be reminded, that these rules are taught differently, in this system, 
firom the common method. The pupil is first to satisfy himself of the trutn 
of several distinct mathematical principles. These deductions, or truths^ 
are then generalized ; that is, briefly summed in the form of a rule^ wbicb^ 
for convenience' saKe, is named. Is there any impropriety in this ? OH 
the contrary, is there uot a great convenience in it ? Should the pupil ba 
lefl to form his own rules, it is more than probable he might mistake the most 
concise and practical one. Besides, different minds view things different 
ly, and draw different conclusions. Is there no benefit, then, in helping 
the pupil to the, most concise and practical method of solving the various 
problems incident to a business life ? 

Some have even gone so far as to condemn the Rule of Three, or Propoi* 
tjon, and almost all the successive rules growing out of it. With more 
reason, they might condemn Long Division, and even Short Division ; and 
in fact, all the common and fundamental rules of Arithmetic, except Addi 
tion ; for these may all be tmced to that. The only question, then, is, " T» 
what extent shall we go?" To this it is replied, As far as convenienc 
requires. As the Rule of Three is generally, taught, it must be confessed, 
that almost any thing else, provided the mind of the pupil be exercised> 
would be a cood substitute. But when taught as it should be, and tha 
scholar is led on in the same train of thought that originated the rule, and 
thus effectually made to see, that it is simply a convenient method of av» 
kiving at the result of both Multiplication and Diviision combined, its ne- 
cessity may be^ advocated with as much reason as any fundamental rule. 
As taught in this work, it actually saves more figures than Short, compar* 
ed with Long Division. Here, then, on the ground of convenience, i^ 
would be reasonable to infer, that its retention was more necessary toan 
either. But, waiving its utility in this respect, there is another view to ba 
taken of this subject, and that not the least in importance, viz. the ideas 
of beauty arising from viewing the harmonious relations of numbers. 
Here is a delightnil field for an Anquisitive mind. It here imbibes truths 
IB luRtlng as life. When the utility and convenience of this rule are once 
conceiifd, all the other rules growing out of this will demand a placa, and 
lor llie same reason. 

It may, perhaps, be asked by many, " Why not take the principle vriit^ 

aat tJje'tiame}^'* To this it is again replied. Convenience forbids. Tha 

^"^n^f the pupU will see, is only an aggregate term, given to a process im- 

^t^ifrtti^ sevtfrBl dJatinct principleB, And is there no conNameuco Va tlk\»< 
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fill PREFACE. 

tsiligence and food wenwe. It It easy to make a boy, who doM nr«t reaiot, 
rapeat, bv roCe, any technicc! ruloa, which a eommon writing master, with 
magisierul solemnity, ihay lay down Ant him ; but a child who reaaona will 
not be thua easily managed ; he etopa. fh>wna, heaiUOea. queationa hia maa- 
lar, la wretched and refractonr, unUl he can diacover «iay he is to proceed 
in such anv. such a manner: he is not content with aeeing hia preceptor 
make figures and linea on the alate, and perform wondroua operationa with 
tlie self-complacent dexterity of a conjurer ; he ia not content to be led to 
the treasures of science blindfold ; he would tear the bandage ftom hia 
eyes, that he might know the way to them again.** 

In confirmation of the preceding remarks, and as fiiUy expressive of the 
author's views on thi« subject, the following quotation is taken from tlie 
prefkce to Festalozzi's system. 

** The Psi.TAi.ozzi AH plan of teaching ARiTHiCBTie, as one of the great 
branches of the mathematics, when communicated to children upon the 
principles detailed in the following pages, needs not fear a comparison 
with her more favored sister, gbom ktrt, either in precisian of ideas, in 
clearness and certainty of demonstration, 111 practical utility, or in the sub* 
lime deductions of the most interesting truths. 

** (n the regular order of instruction, arithmeijck)ught to take precedence 
of geometry, as it has a more immediate connection with it than some are 
willing to admit. It is the science which the mind makes use of in mesa* 
uring all things that are capable of augmentation or diminution ; and, 
when rationally taught, affords to the youthfUl mind the most advantaf*- 
jaa exercise of its reasoning powers, and that ^or which the human int»L 
w<M;t becomes eariy ripe, while the more advanced parts of it may try the 
•nergles of the most vigiMPous and matured understanding.** 

THE AUTHOB 

JhmMry, 1899. 
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SUGGESTIOHS TO TEACHERS 



F«>«Mn* oTMaiilil Ajjtlmietlc, idiqiUd to Uw c*;iuiU« cTnij jonii 

Eiib, Uej mn taka iha Utntil EiirelHi in cteli mis, u hi u Ibe 6nl 
unpl« Aw Iht SluU. Thil coarH ii not nuiuil to liwliid* ulj oTLhi aisrciHI 

Thli cDuraD nmbnEBi ths wholtortbe Int 97 p((ia, tofaUHr witli the Aiiilt- 
■stical TibLsi, «it4ndlD« lo IhD Ajipanilii. Th> DKMIIitf sf imprBBJDE Iheia 
lUiIei on the minili ofpupili at >u 'wl; ap ii HfficiaiitlT nbriaiia. wSea Am 
pu[iil ii paifect niuUr oTUiii courie, u will, moil prebiiilj, ba t)i* laH afliii 



In Iheinuiu Uia qutaltona ftoip ilia book: thiw (tTillglha leni^l.i ; m fujUiaf 
UoubJe tbu occuluilll CDnactiana, Pg'llili.llia rodst olll iwrn j < . , diu tbr 

book with aTiawoTproSliiig fti.'n n ■■■ -i ■ '<■' ■ i- !-i l' h-- im iiropmMa, 



N1Ufl«:inr1li>iiuAliie JianorieBchfns,pupila in lhi< tra]' may b« mule BtaMirotu 
and kriiliitioui, vorj iniieh to Ihair ijlTantBga, uhI to tbo credit ot their 

The mantal qoBitkiiuL- imitar tka haBdori'QmfunvnUtj^ir^rf'iv/'^i^^ 
tntelli^ntlv anawarad, niniuli to conauittaBa id idmiiabla taat of tha popjl^ 
kflowlei^ urtbla iDbjecl. 

The Appendii li itaiigiMil brlHbaa who bare lino and ofipHtuiiilj to daioU 
U the itudf ot tba mora alntnuo paiti at MalheiDltlcI. 

JVW-— Lai' lome maj miitake Iho ob^cl of IheOftina iBBaiad to tba qii«a- 

Liona, It Jlrty nore b« nmailaJT that Iheas tl^rei are aflpaiats aoiven, lafl 
withupt a->i»i!TiWaii*TaluetDtbein. rvservini tbij penlcDJai for tba diaeretua 

Tka (boTp etnctiiHia ate Iboie whkb uom tba beat lotbautboii bntM 
«H|r Intulliitant tncher hu a *a; of hia own, nbich, tboncb not iitriniialli 
<ha bnl, ii, paibapa, tba ban fai bin. 'ha aobjact b mptalaUj nibnitMS M 
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ARITHMETIC. 



ADDITION. 



f I.* t. How many little fingers have you on your right 
hand ? How many on your left ? How many on both ? 

2. How many eyes have you ? 

3. If you have two apples in one hand, and one in the 
other, how many have you in botli ? How many are two 
and one, then, put together ? 

4. How many do your ears and eyes make, counted to- 
gether? y 

5. If you have two nuts in one hand, and two in the other, 
tow many have you in botli ? How many do two and two 
make, put together ? 

C. If you have tliree pins in one hand, and James puts 
another in, how many will you have in your hand ? How 
many are tiiree and one tlien ? 

7. If you have three pins in one hand, and James put* 
two more in, how many will you have in your hand ? How 
many are three and two then ? 

8. If you have four apples in one pocket, and two in tlie 
other, hovr many will you nave in both ? How many are 
four and two t^en ? 

9. Thomas has four certs, and William has three ; how 
many have they both together r How many are four and 
three then ? 

10. You hnve five pins in one hand, and tliree in the 



* Tho questioM in IT I and IT II are intended for very young children. Older 
pupils may omit tfaese. But the two remiUnin|; iqcuoMi %nA the four uhlet. 
will ^;aim an atteAtire peruta.. "^ 
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2 ARITHMETIC 

otlier ; ho"w many have you in both ? How many are five 
and three then ? 

1 ]. You have four nuts in one hand, and four in the other ; 
how many have you in both ? How many are four and four 
tlien ? 

12. If you count the fingers and thumb on one hand, and 
only the fingers on the other, how many will they make ? 
How many are five and four then ? 

13. How many fingers and thumbs have you on both hands? 

14. James has five marbles, and Thomas five ; how many 
aave they both ? How mauy are five and five then ? 

15. How many cents would it take to buy two whistles, if 
one cost six cents, and the other four ? How many are si2 
and four then ? 

16. If you have eight pms on one sleeve, and two on the 
other, how many will yon have on botli ? How many are 
eight and two then ? 

17. How many legs have two cats and a bird ? 

18. If I should give you six cents, and you should find 
five, how many would you have then ? How many are six 
and five then ? 

19. If you count all your fingers, thumbs, and nose, how 
many will tliey make ? 

20. If you buy a picture-book for ten cents, and a pear 
for two cents, how many cents. will pay for both ? How 
many are ten and two then ? 

21. How much money would you have, if your father 
should give you seven cents, and your brother six ? How 
many are seven and six then ? 

22. If you h&ve seven pins in one hand, and seven in the 
other, how many will you have in both ? How many are 
seven and seven then ' 

23. A man bought a chair for three dollars, and a looking-- 
glass for twelve ; how much did he give for both ? How 
many are three and twelve then ? 

24. You give thirteen cents for a spelling-book, and three 
'br an inkstand ; how much do they come to ? How many 
Are thirteen and three ' 



25. Count one hundred. 

One 1 

Two 2 

T}iree 3 

J^our 4 

Jfire ' " 5 



Six 6 

Seven 7 

Eight , 8 

Nine 9 

Ten ^^ 



ADDITION TABLE. 



£leven 11 

Twehe 12 

Thirteen 13 

Fourteen 14 

Fifteen 15 

Sixteen 16 

Seventeen 17 

Eighteen 18 

Nineteen 19 

Twenty 20 

Twenty-one 21 

Twentv-two 22 

Twenty-three 23 

Twenty-four 24 



Twenty-five 25 

Twenty-six 26 

Twenty-seven 27 

Twenty-eight 28 

Twenty-nine 29 

Thirty 30 

Thii cy-one, &c 31 

Forty ^....40 

Fifty 50 

Sixty 60 

Seventy 70 

Eighty 80 

Ninety 90 

One hundr^n 100 



AVt«. Tho pupil 18 to recite the diove, with the written numbers coyered 
rrer. Tho answen to the foilowlnj; questions are to be given by writing tiiem 
iown on the slate at recitation, to teat the pupil^s knowJedge ot numbers from 
3ae to one hundred. 

26. Write down in proper figures, Four ; Seven ; Eight ; 
Twelve; Eighteen; Twenty- two; Thirty-two; Forty-five; 
Forty-nine ; Fifty-six ; Fifty-nine ; Sixty-three ; Seventy-five ; 
E«ghty-seven ; Ninety-two; Ninety-seven; Ninety-nine. 

27. J&mes has seventy-eight cents, and Ruftis eighty- 
Beven cents ; whichlhas tiie most ? 

28. Thomas has fifty-nine dollars, and William sixty-nine ; 
which has the most ? Which is the most, eighty-nine, or 
flinety^iine ? Forty-seven, or seventy-fisur ? 

29. Repeat the 

— X ADDITION TABLE. 
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^^uesHons on the TahU. 

30. How many are 2 and 5? 2 and 7? 2 and 10? 2 and 

X?/' SsadS? 3 and 9? 3 and 12? 4 and 2? 4 and 6? 4 

^od 3F 4 mnd 10? 4 and Ifl? 5and3? iwidS? 5wid9? 



MENTAL EXKRCISES. 5 

Sand 11? 6and4? 6and7? 6andl0? 6andl2? 7r\a 
a? 7 and 4? 7 and 7? 7 and 9? 7 and 12? 8 and 2? 8 
and 5? 8 and 7? 8 and 9? 8 and 10? 8 and 12? 9 and 6? 
I>and9? 9 and 12? 10 and 3? 10 and 4? lOnndG? 10 
and 8? 10 and 11? 10 and 12? 11 and 3? 11 and 5? 11 
and 6? 11 and 9? 11 and 12? 12 and 3? 12 and 6? 12 
and 9? 12 and 12? 

Mhte. The deii*D of tho foregoing and following questions is to prevent the 
pcholar from resting satisfied with saying his table merely by rote^ which fre- 
quently happens. F*or, if ho can count, he will say it, witiiout making a single 
addition in his mind. 

31. You borrow 12 doUars at one time, and 2 at another; 
how much have you borrowed in all ? How many are 12 
and 2 ? 

32. William has 1 1 cents, and James 1 1 ; how many df 
tfiev both have ? How many are 11 and 11 ? 

M, A man bought a cart for 13 dollars, and a plough To 
7 dollars ; how much did he pay for both ? How many are 
13 and 7 ? 

34. A man bought 10 bushels of rye for 15 dollars, fj 
bushels of apples for 6 dollars ; how much did he pay tbi 
both ? How many are 15 and 6 ? 

35. William has 4 marbles in one pocket, 6 in the other, 
Ind 3 in his right hand ; how many has he in all ? How 

many are 4, 6 and 3 ? 

36. Peter gave to his companions apples as follows ; to 
James 7, to Henry 9, to William 10 ; how many did he give 
away ? How many are 7, 9 and 10 ? 

37. Rufus has 12 cents, James 12, and Thomas 2 ; if Ru- 
lUs and James should give Thomas all their cents, how many 
would Thomas have ? How many are 12, 12 and 2? 

3S. You give 16 cents for a knife, 4 cents for an inkstand, 
and 5 for a lead pencil ; how much will all of them come to ? 
How many are 16, 4 and 5 ? 

39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 2 ; how many did you have given 
you in all ? How many are 19, 10, and 2 ? 

40. How many are 6 and 4? 16 and 4? 26 and 4? 36 
and 4? 46 and 4? 56 and 4? 66 and 4? 76 and 4! 86 and 
4? 96 and 4? 10 and 5? 20 and 5? 40 and 5 ? 70 and 5? 
80 and 5? 6 and 10? 6 and 40? 6 and 70? 7 and 3? 17 
and 3? 37 and 3? 57 and 3? 77 and 3? 97 and 3? Sand 
5?5andl0? 5andl5? 5and20? 25 and 5? 30 and 5? 
4*^ ^d 5? W and 5? 75 and 5? ^5 wi^^"* '^ %xvWl \^ 

r 



« ARITHMETIC. 

and 4? 28 and 4? 38 and 4? 48 and 4? 58 and 4? 68 and 
4? 78 and 4? 88 and 4? 98 and 4? 9 and a? 19and3? 
29 and 3? 49 and 3? 79 and 3? 89 and 3? 6 and 5? 6 and 
15 ? 6 and 25 ? 6 and 35? 6 and 45? 6 and t>5 ? 6 and 85 ? 
6&nd95? 



SUBTRACTION. 

^ II. 1. If you should lose one finger irom one hand, 
how many would you have left on that hand ? How msiny 
are 4 less one ? Why ? Ans, Because 1 and 3 are 4: 

2. If you have 5 cents, and give away 2, how many will 
•you have Ifeft ? How many are 5 les» 2 then ? Why ? 

3. If you shut botli your little fingers, and leave the other 
fingers open, how many will oe open ? How many are 8 
less 2? Why? 

4. If you have 8 cents, and lose 3, how many will you 
have left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a box, and take out 4, how many 
win be left in the box ? How many are 9 less 4, or 4 fi*om 
9? Why? 

6. You borrow 8 pms, and pay 4 ; how man^ do you stiQ 
owe ? How many are 4 from 8 then ? Why ^ 

7. If you have 12 dollars, and lose 2, how many will you 
have left ? How many are 2 from 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many i^emain 
U) be paid ? . How many are 16 from 20. then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 
cents ; did you make, or lose, and how much ? How many 
are 16 from 18 then ? Why ? 

10. Your papa gave you 9 dollars, and you gave your 
arother 5 ; how many had you left ? How many are 5 from 
9 then? Why? 

11. William bought a knife for 20 cents, and sold it for 
22 ; how much did he make in trading ? How many are 20 
from 22 then ? Why ? 

12. A man bought a barrel of molasses for 15 dollars, apd 
isold it for 19 ; how much more than he gave for it did he 
sell it for ? How many are 15 from 19 then ? Why ? 

13. William has apples in both pockets ; in one pocket 
ho has 11, in the other 18 ; how many has he ki one pocket 

more than in the other? How many are 11 firom 18 then? 



MENTAL EXERCISES. 7 

14. A boy gave 17 cents for some picture-books, whicli 
were wortli no more than 10 cents ; 1k)w much more thiLa 
their worth did he give fcr them ? How many are 10 from 
17? .Why? 

15. A man bought a cow for 13 dollars, and a calf for 3 ; 
how much more did the cow cost .than the calf? How manV 
are 3 from 13? Why? 

16. A man bought a barrel of flour ibr 17 .dollars, and, 
not proving so good as he expected, he could sell it for no 
more than 13 dollars ; how much did he lose on it ? How 
many are 13 from 17? Why? 

17. A man bought a barrel of beef for 50 dollars, and, be 
mg damaged, he is obliged to lose 12 dollars on the sale ot 
it ; how much did he sell it for ? How many are 12 from 2< 
then? Why? 

18. How many legs will 4 chairs have to stand on, if * 
liave 3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 birds light on a tree ; if 6 fly ofi*, how many are 
left on the tree ? How many are 6 from 20 ? Why ? 

20. Suppose you and William lose a finffer apiece, bow 
many Angers will you both have then ? How many are 2 
from 16? Why? 

21. If you have 25 cents, and give 20 for a knife, .and the 
rest for some marbles, how many cents will the marbles 
cost ? How much more will the knife cost than the mar- 
bles? How many are 20 from 25 ? 5 from 20? Why? 

22. A poor man had 16 bushels of rye given him ; his 
eldest son f ave him 10 bushels, and the youngest the rest , 
how many blishels did the youngest give him? How many 
did the elder give him more than the younger? How many 
we 10 fromi 16 ? 6 from 10 ? Why ? 

23. 28 boys were sliding on the ice, which breaking^, all 
but 4 fell in and perished ; now many lost their lives ? How 
many are 4 from 28 ? Why ? 

24. Repeat the 
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QuesHona on the Table, 

25. How many does 2 from 8 leaye ? 2 from 10 ? 2 from 
12? 2 from 15? 2 from 20? 2 from 24? 3 from 7? 3 from 
10? 3 from 12? 3 from 18? 3 from 19? 4 from 8? 4 from 
9? 4 from 13? 4 from 15? 4 from 18? 4 from 20? 5 from 
10? 5 from 14? 5 fix>m 17? 5 from 20? 5 from 25? 6 
from 12? 6 from 18? 6 from 20? 6 from 26? 7 from 14? 
7from21? 7from23? 8froml0? 8 from 12? 8 from 15? 
8froml6? 8froml9? 8from20? 9 from 12 ? 9 fr^m 15 ? 
9froml8? 9from20? 9from22? 10fToml5? 10 from 
17? 10 from 19? 10 from 20? 10 from 22? 10 from 25? 
11 from 15? 11 from 18? 11 from 19? 11 from 22? 12 
from 14? 12 from 16? 12 from 19? 12 from 24? 

Practical QuesHona on the Table, 

26. If you buy 15 cents worth of tape, and give the shop* 
keeper a pistareen, or seventeen cent bit, how many cents must 
yon have in change ? How many are 15 from 17 ? Why ? 

27. If you had 17fin£^r8, how many would you have more 
than you have now ? How many are 8 from 17 ? Why ? 

28. A man had to trav>* 24 miles, but haa travelled idl but 
4 , how many miles iias Lo journeyed ? • How many are 4 
from 24? Why? 

29. 20 children are in a class, and the 8 best aro put mto a 
Ingiier class ; how many are left m the lower class ? How 
many are 8 from 20? Why? 

30. If Fou have 25 cents, and should ^e\Q cAscit&lsstv 
nUer, and 10 At a top, how many eente ^^tS^^sa^su^^X^^"^ 
iiow many do 10 nnd 10 ftOKk^Xw^^ Wfis*^ 



10 ARITHMETIC. 

.. 31. You have 16 apples, and give 5 to your sister, 5 m 
your brother ; how many will you have left ? How many 
• do 5 and 5 from IG leave ? Why ? 

32. ^ man bought a miTor for 12 dollars, for wliich he 
gave 6 bushels of corn, worth 5 dollars, 3 bushels of pot»« 
toes, worth 1 dollar, and the rest in money ; how mucn did 
he pay ? How many do 5 and 1 from 12 leave ? Why ? 

33. The distance from Boston to Walpole is 20 miles , 
after you have arrived %t Dedhpm, which is 11 miles from 
Boston, how many more miles wili you have to travel to 
reach Walpole ? How many are il from 20 ? Why ? 



MUIiTIPL.IC ATION. 

t m. 1. If I give yo.u 2 pins at one time, and 2 at another, 
iow many i^au sh^ I give you ? How many are 2 times 2 then ? 

2. How many legs have 2 chairs? How many are 2 times 4? 

3. How many eyes have 6 birds ? How many 7 ? How 
•nany 8 ? How many are 2 times 6 ? 2 times 7 ? 2 times 8 ? 

4. I hold my hand out, and you put 3 pins in it, William 
\ and .Tames 3 ; how many pins will I have ? How many 
tre 3 times 3 ? 

5. If 1 pat in your pocket 4 apples at 3 different timea 
low many apples will you have in your pocket ? How many 
%re 3 times 4 ? 

6. If I should 0ve vou 4 apples at 4 different times, how 
many apples will you hcve ? How many are 4 times 4 ? 

7. If I give 2 cents for one orange, how many cents must 
I give for 8 ? How many are 2 times 8 ? 

8. How many cents will buy 10 marbles, if 1 cost 3 cents ? 
How many are 3 times 10 ? 

9. If you give 4 cents for a yard of tape, how many cents 
will buy 3 yards ? How many 4?5? 6? 7? How many 
me 4 times3? 4 time84? 4 times 5? 4 times 6? 4 timea7? 

10. What will 5 picture-books cumc to, at 2 cents apiece ? 
• Whatwill6? 7? 8? 9? 10? li? 12? Howmanyarefi 

times 2? 6 times 2? 7 times 2? 8 times 2 ? 9 times 2 ? 10 
times 2? Iltmies2? 12 times 2? 

11. What will 2 marbles cost at 3 cents apiece ? Will I 
inarbJes? Will 4? Will 5? Will 6? Will 7? Will 8? 
9Vi/J 9? Wm 10 ? Will 11 ? How many are 3 times 2 ? 

ftimesSP 3timoB4? 3time85? l^titneaft^ ^\mm»"11 
9amem6? ^timea9? 3 times 10 V S^JiroftW^ 



MULTIPLICATION TABLE. 



II 



13. Repeat the 

MUJLTIPI^ICATIOIY tAbLB. 



2 Umea 


1 


•ra 


2 


3 


timee 


1 


are 


3 


4 timet 


I 


aff 


4 


2 tbnet 


2 


u« 


4 


3 


dmae 


2 


are 


6 


4 ttmee 


2 


are 


8 


2 timM 


3 


are 


6 


3 


timet 


3 


are 


9 


4 timee 


3 


are 


12 


2 time* 


4 


an 


8 


3 


timea 


4 


axe 


12 


4 timea 


4 


are 


16 


2 timet 


5 


are 


10 


3 


ttaaet 


5 


are 


15 


4 timee 


5 


are 


20 


2 tiaiM 


6 


are 


12 


3 


tinea 


6 


are 


m 


4 timea 


6 


are 


24 


2 timet 


7 


are 


14 


3 


> 

tixaea 


7 


are 


21 


4 timee 


7 


are 


28 


2 time* 


8 


are 


16 


3 


timee 


8 


are 


524 


.4 tjmee 


8 


are 


32 


2 timer 


9 


are 


18 


3 


timet 


9 


are 


27 


4 timet 


9 


are 


36 


2 timet 


10 


tLie 


20 


3 


timee 


10 


are 


3D 


4 timet 


10 


a» 


40 


2 Umm 


11 


are 


22 


3 


timet 


11 


are 


a3 


4 timet 


11 


•re 


44 


2 tiniM 


12 


are 


24 


3 


timee 


12 


are 


36 


4 timet 


12 


are 


48 



5 tinea 1 an f5 

5 timet 2 are 10 

5 tiiMt 3 are 15 

5 timet 4 are 20 

5 timet 5 are 25 

5 timee 6 an 30 

5 tfanee 7 are 35 

5 timet 8 are 40 

5 Um« 9 are 45 

5 timet 10 are 50 

5 timea 11 an 55 

6 timet 12 an 60 



ti2Me 



6 
6 
6 

6 
6 
6 
6 

6 timee 

6 timet 

6 timet 

6 timet 

6 tiinot 



1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 



are 

an 
an 
an 
aw 
an 
an 
an 
am 
are 
are 
ars 



6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



timet 



7 

7 

7 
7 
7 
7 

7 timet 
7* timet 

7 
7 
7 
7 



tim«»« 

timet 

* 
timet 

ti«et 



1 an 

<« an 

O an 

4 an 

5 an 

6 an 
§ are 

8 an 

9 an 

10 an 

11 ore 



are 



^ f^ 




9 timea 
9 timea 
9 timea 

9 
9 
9 
9 
9 
9 

9 
9 



tlan 



1 

2 

3 

4 

6 

6 

7 

8 

9 
10 
11 

1% 



an 



an 



an 



an 



an 



an 



an 



an 



u* 



9 
18 
27 
36 
45 
54 
63 
72 
81 



10 timee 

10 timea 

10 timet 

10 tinea 

10 timet 

10 
10 
10 
10 






1 u, 

2 an 
«j are 

4 an 

5 aw 

6 an 

7 an 
H an 
9 an 

\\ 



7 
14 
21 
28 
35 
42 
40 
56 
63 
70 
77 
84 



10 
20 
30 
40 
50 
GO 
70 
80 
9d 

voa 



-•^. .■.-»-.>.^, I » a»i . » ^ 'I j >. '-■''* 



12 

11 
11 
11 
11 
11 
11 
11 
11 



Hmm 
time* 
times 
tlntes 
timM 
timet 
tirofl* 
tine* 



1 «« 11 

2 a» 22 

4 axe 44 

5 ml* 55 

6 «ra 66 

8 aw o8 



ARITHMETIC. 
11 time. 9«.«99 

11 ttoe. 10 »« no 

11 Ume. 11 ai« 121 

11 time. 12 *»e 132 

J2 time. 1 an 12 

12 time. 2 »• 24 
1^ time, t' ava OU 
12 time. 4 an 48 



12 

12 time. 

12 time. 

1^ time* 

12 time. 

12 time. 

12 dme. 

12 Uma. 



5«. 60 

6«a 72 

Tan 84 

8. an 96 

9 an 108 

10 an 120 

11«*132 

12 an 144 



Practical QuegHom on. the TahU^ 



13. How many c^ts will buy 8 bpoks, if 1 cost 2 cents ? 
How many will buy 3 books ? 5 books ? 8 books ? 10 books ? 
12 books ? 

14. How many cents will 10 yards of ribbon come to, at 2 
cents for 1 yard ? At 3 cents ? 5 cents ? 9 cents r 12 cents ? 

15. What are 2 barrels of flour worth, if 1 be worth 11 
dollars ? What are 3 barrels worth ? What are 5 ? What 
are 7? What are 9? What are 11? What are 12.? 

16. What will 7 pair of shoes come to, at 5 dollars a pair ? 
What wiU 8 pair ? What wJl 10 pair? What will 12 pair ? 

17. What will 9 yards of broaacloth come to, at 6 dollars 
a yard ? At 7 dollars ? At 20 dollars ? 

18. There are 8 furlongs in 1 mile ; how many are there 
m6miles? In'7? In9? In 11 ? In 12? 
. 19. There are 12 inches in 1 foot ; how many are there 
m 2 feet ? In 5 feet ? In 6 feet ? In 12 feet ? 

20^ If a man earn 7 dollars in one week, how many doI« 
lars will he earn in 2 weeks ? In4? In6? In8? In 10? 
In 11? In 12? 

2|^If 1 bushel of clover-seed cost* 12 dollars, what will 
2 bushels cost? What will 3 bushels? 5 bushels? 7 
bushels r 9 bushels ? 11 busiiels ? 12 bushels ? \ 

22. If you travel 5 miles in 1 hour, how far can you trt^ve! 
m2hours? In4? In8? InlO? Inl2? N 

23. William and James performed a piece of work to^el 
in 6 days ; how many days will ait take William to do 
same work aloue ? 

24. If you pay 8 dinars for 1 quarter's tuition, what 
2 quarters come to? What will 3? 5? 7? 9? 11? 1? 

^, If the interest of 1 dollax for 1 year is § cents,^^i)i;^ 
J^Jatercst of 2 doJlaw for the same tinie? ^ Oi^^ 
OrSP' Of 10? Of 22? 




'{m\ 
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26. If you pay 3 dollars for 1 week's board, what will 3 
weeks come to ? Whatwa!3? 5? 8? 10? 12? 

27. If you give 5 Ipples for 1 oranffe, how many apples 
will buy 2 oranges ? How many 3 ? How many 5 ? How 
many 6 ? How many 9 ? How many 10 ? How many ]2 ?^ 



DIVISION. 



H IT. 1. Divide 6 apples between 2 boys, and tell me 
how many each will have. How many times 2 in 6? Why? 

j^. Because 2 tunes 3 are 6. 

2. Divide 10 pins between 5 boys, and tell me how many 
each win have. How many times 5 in 10 ? Why ? 

3. If you wish to divide 8 oranges between your 2 little 
sisters, how many would each have ? How many times 2 
in8? Wfcy? 

4. A man divides 14 peaches between 7 of his children ; 
how manv will they have apiece ? How many times 7 in 
14? Why? 

5. 14 cents were given to 2 poor boys ; how many cents 
is that for each boy ? How many times 2 in 14 ? Why ? 

6. If 1 oran^ cost 6 cents, how many oranges will 18 
eenta buy ? How many times 6 in 18 ? Why ? 

7. If it cost 6 cents to go io and see the wax figures, how 
many fimes can you go in for 30 cei^ ? How many times 
6 in 30? Why.^ 

8. 8 boys found 48 cents, which they agreed to divide 
equally between them ; bow many will each have ? How 
many times 8 in 48 ? Why? J* 

9. I sold 8 lead pencils for 80 cents ; how much is thaf 
apiece ? How many times 8 in 80 ? Why? 

10. 10 men founa a pocket-book containing 100 dollars « 
bow many doUaxs will each have, if the money be equally 
divided between them ? How nMiny times 10 in 1 00 ? Why ? 

11. There are 4 weelcs in a month ; how much will a man 
have a week, that has 49 40llars a month? How many times 
4 in 48? Why? 

12. 12 ma^ by contract, are to have 96 d'^llan ifor perform • 
ing a piece of work ; how niai>y dollan is each man's part ? . 
How many times 12 in 96? Why? 

13. There are 4 quarts in a gaEon ; what is a ouarl of 
iiolasieB woiith, when a gallon la worth 32 cents ^ How 
many tAmofl 4 in 32?, W%? 



14 



ARITHMETIC. 



14. An older brother distributed 60 picture-books between 
Jiis 6 young;er brothers ; how many aid each have ? How 
many times 6 in 60 ? Why ? 

15. 108 cents are to be equally divided between 9 children; 
how many will that be apiece ? How many times 9 in lOd? 
Why? 

16. 132 bushels of com are to be divided equally between 
12 poor men ; how many will each man have ? How many 
tmiesl2inl32? Why? 

17. 12 men enp;age to do a piece of work for 144 dollars ; 
what will be each man's part of the money ? How many 
times 12 in 144 ? Why? 

18. Repeat the 



DIYISIOir TABLE. 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



ia 
in 
In 

ia 

!■ 
ia 
ia 
ia 
la 
la 
ia 



2, 

4. 
6, 

8. 
10, 

12, 

14, 

16. 
18, 
20, 
22, 
24, 



tinm 



1 

2 
3 
4 
5 
6 
7 
8 

9 tiOM 

10 tiinei 

11 tilBM 

12 time. 



dmn 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



ia 
ia 
ia 
ia 

ia 
ia 
ia 
la 
ia 
ia 
ia 
ia 



3, 1 Ham 

6, 2 dmei 

9y 3 UmM 

12, 4 Unm 

15, 5 UmM 

18, 6 tiuM 

21, 7 tiaa. 

24, 8 tin.. 

27, 9 tlm« 

30, 10 dDM 

33, 11 dmei 

36, 12 UmM 



4 ia 4, 


1 


4 ia 8, 


2 


4 ia 12, 


3 


4 ia 16, 


4 


4 ia 20, 


5 


4 la 24, 


6 


4 i. 28, 


7 


4 ia 32, 


8 


4 ia 36, 


9 


4 ia 40, 


10 


4 ia 44, 


11 


4 i. 48, 


12 



6 ia 5, 

S ia 10, 

5 ia 15, 

5 la 20, 

5 la 25, 

5 la 30, 

5 la 35, 

6 H 40, 

B ia 45, 
6 la 50, 10 
M k, 55, II ^ 



1 
2 
3 
4 
5 
6 
7 

8 tl»M 

9 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



ia 
ia 
ia 

ia 
la 

ia 
li 

li 
la 

to 



6, 1 tiait 

12, 2 da>M 

18, 3 UmM 

24, 4 

30, 5 



36, 6 

42, 7 

48, 8 (fanw 

54, 9 UMi 

60, 10 

6^ 11 

72. n^m 



7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 



ia 

ia 
ia 
ia 
la 
la 
la 

la 

'M- 
ia 
li 



7, 
14, 
21, 
28, 
35, 
42, 
49, 
56, 
63, 



1 
2 
3 
4 
5 
6 
7 
8 
9 



70, 10 
77, U 
84, 12 
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16 



8 i» 8, 

8 Id 16, 

8 1.24, 
8 to 32, 
8 to 40, 
8 to 48, 
8 fa 56, 
8 to 64, 
8 to 72, 
8 to 80, 
8 to 88, 
8 to 96, 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



tiiM 



tiOMi 

tkun 
ttoiM 



ttom 



UmM 



dlDM 



9 to 

9to 

9 to 

9 

9 

9 

9 

9 

9 

9 

9 

9 



to 
to 
to 
to 
to 
to 
to 
to 
to 



9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
106 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



timM 



ttoiM 

tiOMi 



timM 



UmM 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



to 
to 
to 
to 
to 

fa 
fa 
fa 
fa 
fa 



10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



11 
11 
II 
11 
11 
11 
11 
11 



to 
fa 

fa 

fa 
fa 
fa 
fa 
to 



11, 1 te. 

22, 2 ttoM 

S3y. O ttoiM 

44, 4 tkarn 

5^ 5 UmM 

6Qf 6 tfmM 

77, 7 tfaiM 

88, 8 UmM 



11 fa 99 
11 fa 110 
11 fa 121 
11 fa 132 



12 fa 
12 fa 
12 fa 
12 to 



12 
24 
36 

48 




5 

6 

7 

8 

9 

10 

II 

12 



Practical ^fuesHoru on the TdhU. 



19. If 12 yards of tape cost 24 cents, what will one yard 
cost? 

20. If you give 2 cents for an apple, how many can yot. 
buy for 4 cents? How many for 6 cents? For 10 cents? 
For 14 cents? For 18 cents? For 20 cents? 

21. If 1 lead pencil cost 3 cents, how many can you buy 
for 6 cents, ? For 9 cents ? For 18 cents ? For 2l cents? 
Fcr 24 cents? For 30 cents? For 36 cents? 

23. If 4 cents will buy one omnge, how many oranges 
will 8 cents buy? How many 16 cents? How many 24 
cents? How many 32 cents? How many 40 cents? How 
many 48 cents? 

23. If the stage ftie be 5 cents a mile, how far may^ yon 
Be carried for 10 cents? For 15? For 20? For 25? Fov 
80? For35? For40? For50? For60? 

84. If 6 cents wiU buy l%me*apple. bow j^tvH ^«^ ISH 
4mu buy? wm 2i? Win 86? Yf'i^ »^ %^ ^> 

mueoF 






16 ARITHMETIC. 

25. If a small slate cost 7 cents, how many slates will 14 
cents biy? WfllSS? Will 35? Will 56? Will 63? 

26. If ft writing-book cost 8 cents, how many writing' 
books will 16 cents buy ? 24 cents ? 40 cents ? 56 cents ? 
80 cents? 96 cents? 

27. How many spelling-books will 18 cents buy, if 1 cost 9 
cents? Wm27? WiU36? WiU45? WiU54? Will 72? 

28. How many fish can you buy for 20 cents, if 1 cost 10 
cents ? How many for 40 cents ? For 60 cents ? For 100 
<5ent8? For 110 cents? For 120 cents? 

29. If Youpay 11 cents for an inkstand, how many can 
you buy for 22 cents ? For 33 cents ? For 55 cents ? For 
88 cents? For 110 cents? For 132 cents? 

30. How many pounds of butter can you buy for 24 cents, 
when the price is 12 cents for 1 pound? How many pounds 
for 36 cents? For 60 cents? For 108 cents? For 132 
cents? For 144 cents? 

PraeHcal Qu^atiotw on the forgoing. 

1. A boy,hayinff 18 apples, gaye them to his companions, 
as follows ; to Wil&am 4, to Rufus 6, and to Thomas 5 ; how 
many did he giye away in all, and how many had he left ? 

2. Thomas gaye to one of his companions 6 peaches, to 
another 3, to another 2, and sold 3 ; how many had he at first? 

3. A man bought a wagon for 17 dollars, and ffaye 5 dol- 
lars to haye it repaired, then sold it for 26 doUars; how 
much did he make by the bargain ? 

4. A man bought a horse for 25 dollars, and, to pay for 
It, gaye 6 bushels of rye, worth 6 dollars, and the rest in 
money ; how much money did he pay ? 

5. kufus, haying 20 cents, bought a book for 12 cents, 
and a knife for 6 cents ; how much moi^ did the book cost 
than the knife ? and how many cents had he left ? 

6. What is the cost of 5 3raras of cloth, at 4 dollars a yard? 
At 3 dollars? At 7 dollars? At 2 dollars? At 8 dollars' 
At 9 dollars? At 12 dollars? 

7. If 1 lemon be wortli 3 apples, how many lemons are S 
apples worth ? Are 12 apples worth ? Are 18 apjdes worth? 
Are 24 apples worth ? Aie 36 apples worth ? 

8. How many barrels of flour, at 8 dollars a barrel, cap 

Jou buy for 16 ddlars ? For 48 dollars ? For 96 dollars ? 
'or 80 dollars? r 

P. ^ow man/ are 2, 3, and 5? Are 4, 2, and 6? Am 
^^aadaP Are 9, 3^ and 4? ^wlM.wA^^ k»^ 



NUMERATION. 17 

4,3,and2? Are 4, 3, 2, and 1 ? Are 7, 6, 3» and 2? Are 
8,9, and 10? Are 12, 11, 10, and 9 ? 

10. How many are 6 tiines 3 ? 6 times 4 ? 6 timeB 7 ? 
7 times 8? 9 times 7? 12times7? QtimesS? 8times7? 
7 times 6? 7 times 9? 12 times 11? 8 times 5? 3 times 
7? 12 times 12? 

11. How many times 2 in 12? 2inl8? 2]n24? Sin 
6? 3inl2? 3in36? 4in20? 4in32? 4m48? 5 
in25? 5ind5? 5in60? 6in36? 6in48? 6in72? 
7inl4? 7in56? 7in84? 8in40? 8in96? 9in 
36? 9 in 108? 11 in 22? 11 in 55? 11 in 132? 13 
in 144? 

Abte.— Yoanger papili ihonUl be reanired to rariow and dwell oo the pre> 
ceding questions for illuf tratioo, and the tablei, till their loltttioiis be nude 
perfectly iainiliar. 



NUMERATION. 

IT V* Q* When I say to yaa, " Give me that book,'' do I meao 
one book, or more than one T 

Q. When we speak of a single thing, then, what is it ealled T 

A. A unit, or one. 

Q. What are one unit and one more, or one and one, called 7 
Q. What are two units and one more, or two and one, called f 
Q. What are three units and one more, or three and one, called f 
Q. What are four units and one more, or four and one, called f 
Q, Waat are five units and one more, or five and one, called ? 
Q. What are six units and one more, or six and one, called 7 
Q What are seven units and one more, or seven and one, called ? 
Q. What are eight units and 9ae more, or eight and one, called ? 
Q. What are nine units and one more, or nine and one, called f 
Q. Now, to be obliged always to write these numbers out in words, 
woold be very troublesome : to prevent this, how do we sometimes es 
press Ibe numbers one, two, 4tc. up to thousands, millions, Sect 

A. By letters. 

Q. What does the letter I stand for 7 

A. One. 

Q. What does the letter V stand fort 

A. Five. 

Q, What does the letter X stand for 7 

A. Ten. 

Q. What does the letter L Hand for f 

^. Fifty. 

Q. What does the letter C stand forf 

A One hundred. 
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Q. What does the letter D stand for t 

A. Five hundred. 

Q. What does the letter M stand for f 

A. One thousand 

Q. You said that V stands for five ; sappose you phiee the letter I 
oefore the V, thus, IV, what will both these letters stand for then T 

A. Only four. 

Q. What, then, may be considered as a rale for determlmng tba 
value of these letters? 

A. A letter standing for a smaller number, and 
before a larger, takes out its value from the larger. 

Q. One X stands for ten } what do two X's stand for 7 

A. Twenty. 

Q. What, tlien, is the value of a letter repeated 7 

A. It repeats the value as often as it is used 

Q. How many letters do we use for expressing' numbers T 

A. Seven. 

Q. Will you name them T 

J. I, V, X, L, C, D, M. 

Q. What is this method of expressing numbers by letters called T 

A, The Roman method. 

Q. Why called lloman 7 

A Because the Romans invented and used it. 

Repeat the 



ROMAN TABLE. 



One,*.**.* ••••••••• *...I. 

Two II. 

Three, III. 

Four, IV. 

Five, v. 

Six, VI. 

Seven, * VII. 

Eight, VIII. 

Nine, IX. 

Ten,......* **...**...X. 

£leven, * XI. 

Twelve XII. 

Thirteen, .* XIII. 

Fourteen, • ..XIV. 

Firteen,.. XV. 

Sixteen, XVI. 

Seventeen, XVII. 

Eighteen, XVIil. 

Nineteen, ..* XIX. 

Twenty, XX. 

E^teea baadnd and (hirty-foor,. 



Thirty,.., 

Forty,... 

Fifty,.... 

Sixty,..., 

Seventy, 

Eighty,.. 

Ninety, 



**xxx. 

.*..XL. 

L. 

....LX. 
..LXX. 
LXXX. 

►xa 



One hundred, .....••.C. 

Two hundred,. CC. 

Three hundred,.... CCC. 

Four hundred,.. . ........ CCCGL 

Five hundred,..** •..*..D. 

Six hundred, DC 

Seven hundred,. ...... ••k.DCC. 

Eight hundred, DCCC. 

Nine hundred, DCC<XX 

One thousand,.. ••••.••••••. .Bf. 

Fifteen hundred.. MD, 

Sixteen hundrea, • . MDQ. 

Two thousand, MM. 

MDCCCXXXIV. 
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T VT* We have a shorter method stil., which ii in very feaenl 
I, as will appear by observing what follows >— > 

A unit, or one, is written • •••••••••!. 

Two, ••• • 2. 

Three, S. 

Four,... • 4w 

Five, ;.-..6. 

Six, ..& 

Seven, • .....•••.. .••••7. 

Eldit, 8. 

Nine, 9. 

Q. What are these characters called T 

A, Figures. 

Q. Bywhat other name are thev sometimes called T 

A. The 9 digits. 

Q. What is this method of expressing numbers called? 

A. The Arabic method. 

Q. Why so called ? 

A. Because the Arabs are supposed to have in-* 
vented it.* 

Let me see you write down on the slate, m figures, the numbeii 
one, two. three, four, five, six, seven, eight, nine. 

Q. To express ten, as we have no one character that will do it, 
what two characters do we make use of to represent this number ? 

A. The first character, l, and or cipher; 
thus, 10. 

Q. What place does the 0, or cipher, in this ease take 1 

A. The units' place. 

Q. What place does the figure 1 take T 

A, A new place. 

Q. What is this new place called T 

A. The tens' place. 

Q. Write down in figures, on the slate, the number ten ; now take 
•way the 1 and what wiH be left ? 

A. Nothing but 0, or cipher. 

Q. MThat is the value of this 0, or cipher, thus standing alone T 

A. No value. 

Q. Now place the at the right of the figure 1 , and what will it beeomef 

■■ ■ ■ I '11 ■ I I I »i n I M M—— I I ■> 

* Q. How was It obtained from the Arabs.' 

jff. The Mqpts eommanlcated it to the Spaniards, and John of Basineatoke^ 
Arehdoaeon of lieieeater, introduced it into England ; heace iU introduolieo 
Bto our own country. 

S. About what tune was it introduced into England ? 
ALuut the mid- He of the eleventh oentury. 
Q. How extensiTi Iv is it now used ' 
A Allover the oirilixed world 



9d ABiTHMlSTIC. 

A. Ten, (10.) 

Q. How manpr times is the figure 1 increased bjr the 0, or cipher f 

A. Tefl times. . 

Q. What effect, then, has- a cipher, in ail cases, when placed at the 
right of figures? 

A. It increases the value ten times 

Q. In what proportion is tliis increase said to be I 

A. Tenfold proportion. 

As you have probably learned by this time how to write down tea 
in figures, by the nelp of a cipher, and iearped also the value of this 
cipher, we will now proceed to higher numbers : and to begin : let me 
see you write down m fijg^ures, on the slate, the following numbers, vis. 

One ten and one unit, or eleven, • ....ll 

One ten and' two units, or twelve, « ...••., 12 

One ten and three units, or thirteen, • 13 

One ten and four units, or fourteen, 14 

One ten and five units, or fiAeen, ....Id 

One ten and six units, or sixteen, ^....IG 

One ten and seven*units, or seventeen,. ••..••• 17 

One ten and eight units, or eighteen, 18 

One ten and nine units, or nineteen, . • • • • . 19 

Two tens, or twenty, ••••.. 20 

Three tens,.. ••• or thirty, 3D 

Four tens, • or forty, ..40 * 

five tens, or fifty, 50 

Six tens,... or sixty, 60 

Seventens, or seventy, 70 

Eight tens, ...•••••..•..or eighty, 80 

Nine tens, or ninety,.... ••.... 90 

Ten lens, .•••...•or one hundred, .•.• 100 

Q. Here we see the value of the cipher again ; for, by placing a 
cipher at the right of ten, it becomes one hundred, (100.) that is, tea 
tens: should we place another cipher still at the right of the 100, {thas, 
tOOO,) what would it Become ? 

A, One thousand, (1000.) 

Q. From what you have now seen or the value if figures, what may 
2 and 5 be made to stand for ? 

A. 25 or 52. 

Q. What is this different value called, whicji arises from the figuicsi 
being placed or located differently ? 

A. Their local value. 

Q. What would be this value of the five written alone 7 

A, Simply 5. 

Q. What is ihe value, then, of a figure slandii^ aloae T 

A. The simple value. 

Q. How many valtte9do figures appear to have ? 

^. Two. 



i 



I I9UMERAT101I 

Q. What 8ie they f 

A. Simple and local. 

• Q* Now, as it takes 10 units to make one tm> or one m the next Ml 

r hand place, and 10 tens to make 100, how do 6gures appear to increaei 

by bemg removed one place faHber to the left i 

A. In a tenfold proportion, from right to left 

You must have acquired, by this time, some cpnsiderable knowledge 
of figures I let me examine yea a little ; and, in the first place, let m 
see you write down on the tUte the figure 4. 

Q. What do you call it ? 

A. 4 units. 

Write at the leA of the 4, the fieure 3, (thus, 34.) 

Q. What do you call them both, and how are they read f 

A. 4 uqits and 3 tens read thirty-four. 

Write at the left of the 34 the fieure 8, (thus, 834.) 

Q. What do you call the three figi.res now, and how are they read 

A. 4 units, 3 tens, and 8 hundreds, read eigh; 
hundred and thirty-four. 

Write at the left of 834 the fi^re 1, (thus, 1834.) 

Q. What do you call the 4 l^res now, and how read 7 

A. 4 units, 3 tens, 8 hundreds, and 1 thousand 
read one thousand eight hundred and thirty-four. 

Q. We have now been combining, or placing figures together, till w 
nave obtained the number 1834, representing the number of yeassjti 
since Christ appeared on earth, to the present time. We might con 
tinue to put figures together in this way, that would express highe 
numbers still, up to billions, &c. That you may be ^le to form 8om( 
idea of the power of figures, let me tell you that there is not a billion o 
seconds in thirty thousand years ; notwithstanding there are 60 second 
in every minute, 60 minutes in everv hour, 24 hours in every day, ani 
I ma solar year, 365 days, 5 hours, 48 minutes, and about 48 seconds 

Should we continue to go on as we began, in combining more figure 
still, it would be very inconvenient : to avoid this, we have a rule b^ 
which we can read almost any number of figures, ever so large. Wha 
is this rule called ? 

A. Numeration. 

Q. What is the leaduig or expressing a number by figures, as nov 
shown, called T 

A. Notation or Numeration. 

RUIiE. 

Q From the above illustrations, how does it appear that yoa 
begin to numerate 1 

A. Begin at the right hand. 

<^. At which hand would you be|;in to readl 

A. TbeleR. 
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Q. What is the first figure at the light hand, or lint plh.^, 

A. Units. 

Q. What is the second figure, or second place, called 7 

A. Tens. 

Q. WTiat is the third place called t 

A. Hundreds. 

Q. What is the fourth place caUed t 

A. Thousands. 

Q. In reading, what value do yon give those figurei wfaiob were 
called units in numerating 1 

A. Units. 

Q. What value do you give tens t 

A. Tens. 

Q. What value do you give hundreds, thousands, &c.? 

A. Hundreds, thousands, &c. 

Q. Will you repeat the Numeration Table, begmning with onHai 
tens, dcc.Y 

IftJMBRATION TABLE. 





i 


•3 

a 

08 . 






( 


illions. 


of thous 
ousands, 

s. 






1 i 

(3 


ndreds 
ns of mi 

LLIONS. 


indreds 
ns of th 

[OUSAND 


ndreds. 
ns. 

ITS. 


/ 


s « « 


P Q> » 


ffl^tS 




1, 


,000, 


0, 


0, 


read — 1 BilHoU. 




2 0, 


0, 


0, 


r«»f— 200 Million. 




3 0, 


0, 


0, 


read-^0 Million. 




4, 


0, 


0, 


read—A Million. 






5 0, 


0, 


reoH^— 500 Thousand. 






6 0, 


0, 


readr^m Thousand. 






f, 


0, 

8 0, 

9 0. 

1« 


rearf— 7 ThoUSaod 

m«rf— e HondreA 
rt»A — ^NinAy. 
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Or^ mare commonly^ thus, 

i 
i g » 

Ora ® 2 2 

S 'OaoJ 'OtoP '^wE 

:^ gcS ego cSg 

(5 »ehS ushh ffiHo . 

1, 2 3 4, 5 6 7, 8 9 1, 

WUeh, by putting their values together, are read thus i 

One bUliony two hundred and ihiriy-fonx milium^ 
Ave hundred and sixty-seven thousandy eight hun- 
dred and ninety-one. 

^uettums on ike Tidik. 

Q. What is the value of 9 with one cipher oo the right of it ? What 
the indue of 8 with two ciphers 7 Of 7 with three ciphers ? Of 6 with 
four ciphers ? Of 5 with five ci{>hers t Of 4 with six ciphers f Of S 
with seven ciphers ? , Of S with eight ciphers Y Of 1 with nine ciphers T 

Q. What is the meaning of annex ? 

A. To place after. 

Q. What is the meaning of prefix t 

A. To place before. 

ySr I^^ the Mbolsr write down, in figores, the answers to the foUowfaig 
qaetUons on his slate at reeitatioa. 

Q. How nouch does 1, with 1 cipher anoezed, stand for? 

A. Ten, 

Q. Whyt 

A. Because the 1 is tens, when I numerate. 

Numerate the 10, and see. 

Q. What does 1 with 3 ciphers stand for f 

A. One thousand. 

Q. Why! 

A. Because, when I numerate, by saying 'ihiits^ 
tens, hundreds, thousands,' the 1 comes tliousaadf • 

Q. What does 5 with five ciphers tland {oi\ 

j£ Five /lundrod thouaand* 
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A. Because, when I numeratOy the 5 comef 
hundreds of thousands. 

Numerate and see. 

Q. What does 8 with 6 ciphers stand for T 

A. 8 millions. 

Q. Why ? 

A. In numerating, the 8 comes millions. 

Numerate and see. 

Q. How do you read the 6?ures 624 7 

A, Six hundred and twenty-four. 

Q. Why do you say 6 himdred 7 

Q. What do the figures 6278 stand for 7 

A. Six thousand two hundred and seventy-eight 

Q. How do you know that the 6 is 6 thousand 7 
Q. How do you read the figures 56768 7 How do you read Um 
fibres VS366 7 How do you read the figures 65421!2 7 

Express in words (he foUounng numbers* 

JVMir The pupil may leara the value of each saeceedlng number by • 
fonner 



8 = Eight. 

30=Thirty. 
70 

239 s= Two hundred and thirty-nine. 
629 
50a5a=Fiye thouaand and five. 
7007 

90002= Thirty thousand and two 
50009 [nine. 

623029= Six hundred twenty-three thousand and twenty 
928028 

€000006= Six million and sixty-six. 
8000099 

75000100 be: Seventy-five million and one hundred. 
83000800 

Express in Jigures ike foUawvng mmJbers. 

Sixty.— One hundred and twenty-five. 
Three thousand three hundred and thirbr three. 
Three roUlion. three hundred thirty-three thousand, (hiee 
hiwdred and tl jity-three. 
Thirty tiiillion: 
^S^sme huntiTed mJlZioii and twenty-five. 
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4. mn ;«1 K^iMl Ills fo-lawing 
. NVHERATiOK TABI.B 1 

i» 11 i i i L 

Mi Mi fa 1 1 11 II 

l>il|i lii lis Ije lg| -s 

ii"^r £^<4 £o*^ Koo £o® ^o« E ■ 

ih hi lia lli lli lli 111 

K^a atr>Cf KhH KHW ffi£-E KE-f- Eh;^ 
6 5 5, 55u, 555, 555, 555, 555, 55 5. 

Q. Will you DOW repeal Ibe cambined value of each figure 6 which 
m prefiied la the ibrcgDiag Table I 

A. Five hundred and fifty-five quintillion, five 
hundred and fifty-five jitadrifiwn, five hundred and 
fifty-five trillioa, five hundred and fifty-five btlliox, 
five hundred and fifty-five miUion, five hundred 
and fifty-five thotuand, five hundred and fifty five 



SIMPLE ADDITION. 

1 Vll. 1. Youbong-nt an oran^ for 9 centa,andamelon 
ibrlSceots; irhat diajaupiy for both? 

S. Junes bought a top for 6 cents, a knife for 12 cent^ 
and an inkstand for B cents; how muoh did they all come to? 

3. HaiTj and James lost some money ; James lost 30 
cents, and Uuiy 12 ; how much did both lose ? 

4. A boj laid out 10 cents in marbles, 8 cents in quills, and 
a cents for' a slate pencil ; how much did he lay out in all ? 

5. You pve 40 cents for a Practical Arithmetic, 8 cents 
for a ruler, 9 cents tbr an inkstand, and lose 6 cents ; how 
much money has ^ne from you ? 

6. A roan mve his children money in the following man- 
ner ; to hia oTdcat 3 dollars, to James 5 dollars, to Tliomas 
9 dollan, and to his two daughters 4 doUars apiece ; how 
mDch did he give away ? 
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7. A boy bought 20 marbles for 20 cents, 6 peaches lor 8 
cents, and 3 apples for 2 cents ; how much money did he 
lay out ? 

8. A man bought a cart for 6 dollars, a plough for 2 dol- 
ars, a pair of steers for 9 dollars, and 2 acres of land for 8 
dollars ; how much did he lay out in all ? 

9. How old would you be, were your age double what it 
now is ? 

10. If you had three times as many fingers and thumbs as 
you have now, how many would you have in oil ? 

11. How many quarters to an apple, or any thing ? 

12. How many thirds to an apple, or any uans ? 

13. If an apple, a number, or any thing, is divided into 
4 equal parts, what would one of those parts be called ? 
d^. One quarter, or 4.. 

14. In the above, if divided into 3 equal parts, what would 
one*part be called ? 

15. If an apple, or any thin^, is divided into 5 equal partSy 
what would one part be called ? A. One fiflh, or X, 

16. What would 2 parts be called ? A. Two fifths, or f. 

17. What would 4 parts be called ? 

18. How many parts does it take to make 5 fifths ? A. 5. 

19. How many parts docs it take to make the whole ? A. 5^ 

20. Why is f the whole ? A. Because the whole of the 
apple was divided into 5 equal parts ? 

21. If ^ of an apple cost 2 cents, what will a whole apple 
cost? 

22. If -^ of an apple cost 1 cent, what will the whole cost ? 

JVbfe Jl, — Of the two following tables, the firat is to be added from Jeft to right, 
thnu, 1 aiid 3 are 3 i then the next line, thus, 1 and 9 are 3, and 3 are 6 ; then the 
■ext line, tlius, 1 and 3 are 3, and 3 are 6, and 4 are tf»n; and thus with all the linea. 

The second is to be added from loft to right, in the same manner. 

The learner, in reciting either, ia not to look on the book ; the order of A» 
figores being aach aa to render it unneeessary. 

23. What %8 the sum of (he following numbersT 



Aft Jl. 2 

193 Jl, 6 

1S34 Jl.JO 

133 4 5 A,lb 

1S3456 ^.31 

1234567 .A.a8 

193 4 5 678 A,'J6 

193456789 .A 45 

19345676910 .4.55 

1834567891011 .^.66 
JfiS43§7891011}^ A.7$ 



9 
3 
4 

5 



9 9 

3 3 

4 4 

5 5 



9 
3 

4 
6 



9 
3 
4 

5 



6 6 6 6 6 6 

7 7 7 7 7 7 



9 
3 
4 

5 
6 

7 



9 9 
3 3 



4 4 

5 5 

6 6 6 

7 7 7 



9 
3 

4 
5 



9 9 
3 3 



4 

5 
6 
7 



4 
5 
6 
7 



888888888888 

999999999999 

10 10 10 10 10 }C : ) 10 10 in 10 10 

1111111111 11 Mil 11 11 nil 

19 19 19 19 19 la > 119 19 19 19 19 



Jt. 

A, 
A, 
A, 
A. 
A. 
A, 



94 
36 
48 

69 
79 
84 

96 
08 



A, Kt9 
A. 139 

A, m 
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34. If ^ of an apple be worth 1 cenVhow mucn u a wiide 
ipple vrorth? 

25. If ^ of a vessel be worth 1000 dollars, how much is 
ihe whole vessel worth ? How much is i worth ? 

26. If you give 300 dollars for ^ of a house, how much is 
the whole house worth ? How much is § worth ? 

27. If ^ of an apple cost 2 cents, what is the whole apple 
worth? 

28. If ^ of a factory be worth 2000 dollars, what is the 
whole worth ? 

29. 16 boys, throwing stones at an apple-tree, beat off a 
number of apples : says one boy. My part is -j^, and I am 
entitled to one apple ; how many apples is f^ Uien ? How 
many -^ ? How many -^ ? How many ^\ ? How many 

tf? How many II? 

30. 16 men caught so many fish, that they could not count 
them ; a bystander told one man that his part was 100, just 

1^ of the whole ; how many fish would -^^ be ? How many 

^? How many -^7 How many -J^? How many ^ ? 
How many fish did uey catch in all ? 

31. John was bom twenty years alter James ; how old will 
James be when John is 21 ? 

32. When Joseph was 21, he married a wife that was 10 

J ears old when he was bom ; how old was the wife when ' 
os^h married ? 

33. How many axe 7 and 9 ? 47 and 9? 87 and 9? 37 
and 9? 7 and 5? 27 and 5? 57 and 5? 8 and 7? 48 
and 7? 68 and 7? 58 and 7? 78 and 7? 8 and 8? 28 
and 8? 48 and 8? 58 and 8? 78 and 8? 98 and 8? 9 
and 9? 39 and 9? 59 and 9? 79 and 9? 69 and 9? 6 
and 6? 36 and 6? 56 and 6? 76 and 6? 96 and 6? 106 
and 6? 

^^ Attn th« maimer <^ the latt ezamplee, the pupil ihoald be taoffht 
to perform the following. Should he hesitate m any imtance, a>, for example, 
in adding 8 to 88, joit tay to him, 8 and 8 are 16, and he Mrill soon see that ^ 
and 8 are 96, there being a 6 in both cases. By this means, if he ean add any 
tiro nambers tc^ther, both under 10, he may be taught to add any bomber 
■mailer than 10 to any number larger than 10. 

^ly The following may be added by ealUng each finger a figure. Oat* 
diottld be exercised, lest the learner give the total 'amount frotn the book, 
without making the mdividoal additions for himself. 

34. Add 5 twos and 5 threes together : — ^tbus, 2 and 2 are 
4» and 2 are 6, and 2 are 8, and 2 are 10, and 3 are 13, and 
3 «r« 16^ and 3 «re 19| and 3 aie ^ in4 ^ vt% "^ 



; 
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Add 5 fours, 5 threes, and 5 twos together. A. ASL 

Add 5 fives, 5 fours, and 5 threes together. A, 60. 

Add 5 sixes 5 fives, and 5 fours together. A, 75. 

Add 5 sevens, 5 sixes, and 5 fives toge^er. A, 90. 

Add 5 eights, 5 sevens, and 5 sixes together. •}. iu5. 

Add 5 nines, 5 eights, and 5 sevens together. A, 120 

Add 10 ones and 10 twos together. A» <iO. 

Add 10 threes and 10 twos together. A, 50. 

Add 10 fours and 10 threes together. A, 70. 

« Add 10 fives and 10 fours together. A, 90 

Add 10 sixes and 10 fives together. A, 110 

Add 10 sevens and JO sixes together. A. 130 

Add 10 eights and 10 sevens together. A. 150 

Add 10 nines and 10 eights together. A, 170. 

Q. What is this which you have now been doing called ? 

A. Addition. 

Q. What, then, may tae patting together of two or more nmnbers, 
wid finding how much tney nmke, be culed % 

A. Addition. 

Q. What is the putting together, or eollecting, of several number^ 
9i the same name, or denomination, called 7 

A, Simple Addition. 

Q. What do you mean by the same name, or denomination 7 

A. All pounds, all dollars, all cents, or aB 
drams, &c. 

Q. How many are 90 and 30 1 What do you call the 50 ? 

A* Amount. 

liy It if thought adviiable, wheneTer the operation of the fint nun m 
any rale is given, to direct the papil. After a carefhl attention to the questions 
in the book, to copv tiie sum on his slate, and from this to answer the .questions 
lespectittg the work, without looking on the bo(A at recitation. 

OpereUion hy Slate illustrated. 

1. A man bought a cart for 25 dollanr, a yoke of oxen for 69 
dollars, and a plough for 7 dollars. What did he giye for the 
whole i 

OFSRATION. Q. In writing this example down. 

Cart, 2 5 dollars, y^y ,^o J?^ pl«? ^ 7 (uniu) un- 

Oxen 69 dollars. t^t^T^J^T''''''^'^'^'^'' 

Plough, ^ 7 dollars. a. Becau8e,if l8hould,the7unit» 

A m^.««i* 1 n 1 /l#Jl«i*a woiildbecome 7 tens, or 70 ; that Ia, 
Amount, 1 1 dollars. the7dollarswo:ildbeiome76dollaM! 

?\ How dofou obtain the 1 in the Ana. t 

M m^ f fiuute) and 9 (umtt) an 1^ (uiata'^««»d 6 moM 
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(nnits) are 21 (units), or 2 tens and 1 unit, writing the 1 in th* 
units' place. 

Q. What do you do with the 2 tens ? 

y?. I carry or add them to' the 6 (teriS), in the next higher 
place, where all the tens belong. 

^ What is this adding of the 2 tens called .' 

^, Carrying one for every ten. 

Q: How do you proceed to get the 10 in the Jhu. f 

A. The 2 (tens) to carry, and 6 (tens) make 8 (tens), and the 
2 (tens) over the 6 (tens) are 10 (tens). 

From these illustrations we deriye the following 

RUIiE. 

Q. How do yoU write the numbers down 7 

A. Units under units, tens under tens, &c. with 
ft line underneath. 

Q. At which hand do you begin to add 7 

A, The right. 

Q. If the amount of any column be 9, or less, how do you proceed T 

A. Set it down. 

Q. If it be more than 9, what do you do 7 

A. I set down the right-hand figure, and can/ 
tne left-hand figure, or figures, to the next column. 

Q. Which figure would you write down, and which carry, in 18, 10, 
13, 36, 81, 94. 108, 63, 67, 125? • "^ ' ' 

Q. What do you do with the amount of the last column 7 

A, I set the whole of it down. 

Proof. Q. How do you prove the operation 7 

A. Begin at the top, and add the figures down- 
ttrard, in the same manner as they were added 
upwards. 

Q. What must this amount be like 7 

A. The first amount. 

More Exercises for the Slate, 

0^ I'o lave the trouble of having the pupi( niiminj; np continaally to 
Ml teacher to know if his sums be right, and to p'vvent fhe learner from 
oopring the anawcri on bit slate irom tho book, in^'ireet tuis'vers utrlll be 

S>en tiirough the book, when that can conveniently be (ioae : ia other eaees, 
lect answers will be given. 

2. A roan bought a wtit of clothed for 57 dollars, a pair of 
boots for 8 dollars, and a Secretary for 28 dolldns. What did he 
give for the whole .? A, 93. 

3. In an orchard, 20 trees bear (tears, 54 bear pe&ches, and 6 
bear pliuns. How many are there in the oieVuxOk^ A. ^. 
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4. A man bought a barrel of flour for 10 dollars, a barrel •! 
molasties for 29 dollars, and a barrel of rum for 36 dollars. Hoiv 
much did he pay for all the articles ? A. 75. >, 

5. James bought at one time 89 marbles, aV^Lndiher time 54, at 
another GO, at another 75. How many did he buy in all ? A, 278. 

6. A man gives 89 dollars for ^ of a chaise ; how much must 
he give for the whole at that rate ? A, 267. 

T. You expend for a gold watch 165 dollars, for a chahe 225 do] ■ 
lars, for a new suit of clothes 80 dollars, and give your father 400 
dollars. How much money have you parted v/ith in all .' A. 870. 

8. If ^ of a vessel be worth 2265 dollars, what is the whole 
vessel worth f A, 6795 dollars. 

9. What is the whole stock which a man has in trade worth, 
if I be worth 3500 pounds? A, 14000 pounds. 

10. If a man own \ of al>ank, and his part cost 26000 dollars^ 
what would the whole be worth at that rate .^ A, 208000 dollars. 

11. If my neighbor should borrow of me at one time 656 dol 
lars, at another ^ dollars, at another 3656 dollars, and at another 
5000 dollars, how much should I lend him in all .' A, 9362 dollars 

12. A merchant owes 617 dollars to Messrs. B. & T. C 
Hoppin, 516 dollars to Messrs. B. &> C. Dyer, 600 dollars to the 
Exchange Bank, 1000 dollars to the Union Bank; 1 demand 
how much he owes in the whole ^ A, 2733 dollars. 

13. A merchant bought at one time 600 barrels of beef, at 
another 500 barrels, at another 416 barrels ; how many barrels 
did he buy in tlie whole } A, 1516 barrels. 

14. James ^as born A. D. 1800; whit year of our Lord wili 
it be, when James is 37 years of age ? A, 1837. 

15. Gen. George Washinffton was bom A. D. 1732, and lived 
67 years ; in what year did he die ? A. 1799. 

16. From the creation of the world to the flood was 1656 
years ; from thence to tlie building of Solomon's temple, 1335 
years ; thence to the birth of our Saviour, 1008 years : in what 
year of the world was the birth of Christ ? A. Anno Mundi 4000. 

{)t^ In the JTey the teacher will find all the answers to the following examples 

(21.) 

Shillings. 

.^4fi6732123212 

*^1212121212 

123412341234 

2342342 %4234 

898768957051 



A^V 


(18.) 


(19.) 


(20.) 


Dollars. 


I)rams. 


Dimes. 


Mills. 


35 


313 


1645 


152132 


C4 


280 


0321 


245123 


21 


741 


4610 


521085 


18 


240 


5386 


603808 


13 


391 


5210 


789783 


• 






J, """^ - 







•The tpach^r will observe that the amounts of the several sums arv tlivided 
by 3, nmi the quntienta i^ivcn for thu answers wHI be round in sum \o. S7, 
eaeJt '/notitiut heiu^ «ot against tiie No. of tke sum, that he may more ceadiij 
tell ifihe atuu bo ughU ' 
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(22.) (23.) 

Eagles. Dollars. 

27113 52 60357 123456789123456789 

311070582121 987654321987654320 

625515374232 554 433221 122334 42 2 

813602115001 665 5 44 3 32211001 133 

535126100812 77665544332211001] 





• 


(24.) 


(85.) 


Pennyweights. 
987654321 


Degrees. 


6542103459652 


98765432 


13000 


9 8 7 6 5 4 3 


852670000 


9 8 7 6.5 4 


895965 


98765 


823245261785 


1234 


12312612 


123 


721 


12 


21 


1 


3 



Farlongs. 
345672301379 5^4 321056513 
821305498652031568213 42 
1322142 3 01360421210050 
22343152243132002303213 
53004311322411213132120 



(27.) 

A. to No. 17. 5 

A, to No. 18. 6 5 5 

j«. to No. 19. 5 724 

jf. to No. 20. V 76 4 007 

^. to No. 21. 6114 5 3269181 

^. to No. 22, 852149811041 

.«. to Ko. 23. 1 3 5 9 1 4 7 2 5 8 8 8 5 2 2 5J 5 

jJ. to No. 24. 3 6 5 7 9 4 6 9 5 

A to No. 25. 2 4 5 5 4 4 H 7 1 2 5 3 

^. to No. 26. 66422222190020371507746 



X3 



ToUl amount, 20526977432 5 92700 4 6297 31 
28. Add 8541^ 12&i>, 3560, and 2456 tQg«\het. AAt^Y4, 
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29. Add 15000 dolls. 2500 dolls. 36594 dolls. 29321 dolls, to- 
gether. A. 83415 dolls. 

30. Add 11000 mills, 1100 mills, 110 mills, and 11 mills, to- 
gether. A. 13221 mills. 

31. Add 555555 ounces, 3333 oiinees, 66 onnoes, 4444444 
ounces, and 2!ii!222 ounces, together. A, 5025620. 

32. What is the sum of the following numbers.' vix. 
Twenty-five, Three hundred sixty-five, Two thousand one 

hundred and forty-five^ Eighty-nine thousand, Four hundred 
eighty-five. Nine million and six, Ninety million and nine 
-^ thousand. A. 99101026. 



SIMPIiB SUBTBACTION. 

IF yni. 1. George had 10 apples, and save 6 of them to 
William ; how many did he have left ? Why ? A. Because 
4 and 6 are 10. 

2. Riifua, having 20 dollars, gave 12 to James ; how many 
had he left? Why? 

3. A man, owing 30 dollars, paid 20 ; how ma^iy did he 
then owe ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had he left ? 

5. A merchant bought a piece of cloth for 120 dollars, 
and sold it for 140 dollars ; how much did he make by the 
bargain ? 

6. From 100 take 20 ; take 10; take 40; take 60; take 
70; take 80; take 90; take 05; take 85; take 75; take 5; 
take 15. ~ 

7. John, having 75 apples^ gave 20 to his 'oldest bvother, 
20 to Iiis youngest, and 20 to his sister ; how many had 
he left?. 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pooket, and 7 out of the other ; how many had he leftf 

9. William has two pockets, both of which wiU hold 75 
peaches ; he lias in one 15, and in the other 45 ; how many 
more will both hold? 

10. A boy, returning with a basket full of oranges, con- 
taining 100, and meeting his cousin by tlie way, gave him 
20 ; how many did he carry homo ? 

11. Two boys were playmg at marbles ; each had 20 when 
ttey begun; John lost 5; how many did each have then? 



\ 
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When the untortunate boy had lost all liut^ how many hai 
lames won from John ? 

12. You bought 100 new marbles for fifty cents, and told 
Peter 10 for 15 cents, Harry 6 for 10 cents, and Thomas 
*d4 for 20 cents; how many marbles had you remaining? 
and how much more did you pay for them than what you 
Bold came to ? 

13. How many quarters to an apple, or any thing ? How 
man^ thirds? How many fifths? How many sixths? Sevenths? 

14. If you had 4 pencils, and should give away x, how 
many would you have left ? 

15. If you had 3 cents, and should give away i, how 
mamr would you have left ? 

16. If you had 8 pencils, and should give away ^, how 
many would you have left? 

17. How many would you have left each time, if you 
riiould give away f, f, f, f> J? 

18. If you had 16 marbles, and should give away -^ -^^ 

A> A» A' Tfe» if > if ' if >. ^o^ niany would you have left 
each time ? 

Q. What is this which you have now been doing called ? 

A. Subtraction. 

Q. What; then, is the takine of one number from another of the 
•ame name, or denomination, c^led 1 

A* Simple Subtraction. 

Q. What do yon mean by the same name, or denomination ? 

A. When the numbers are either ail dollars^ or 
all days, or all shillings, or all seconds, &c. * 

Q. In Addition, you recollect that you were required to put together 
two or more numbem, to find their amount f now it seems that we are 
to take one number from another, to find their difference : how, then, 
does Subtraction appear to differ from Addition ? 

A, It is exactly the opposite of Addition. 

^Q. What is the largest number called 7 

A, The Minuend. 

Q. What is the smaller number called ? 

A. The Subtrahend. 

Q. What is that which is left after subtracting '■ailed t 

A. The Difference, or Remainder. 

Q. From the above, how many parts do there appear to be in Suli 
taction, and what are they ? 

A. Three — ^Minuend, SublTaheiid> ^tiAl \$v^^\ 
eace. 
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ABJTHMICTIC 



Operation hy Slate illustrated. 

1. A mtn, having 387 dollan, lost 134 doUan; how many 
badhelelt? 



OPERATION. — 

He had Sb7 dollars, the BRmund. 
lie lost 134 dollars, the Subtrahend, 

Had left 253 dollars, the Remainder. 



Q. In thii 
example, how 
do you obtain 
the 3, 5, and 
2, in the Re- 
mainder? 

Ji, I say, 4 



OPERATION. 

Wagon, 62 dollars. 
Harness, 39 dollars. 

Difference, 23 dollars. 

Proof, 62 dollars. 



(nnits) from 7 (.units) leaves the 3 (units) ; 3 (tens) from 8 (tens) 
leaves the 5 (tens) ; and 1 (hundreds) from 3 (hundreds) leaves 
the 2 (hundreds.) 

2. A man bought a wagon for 62 dollars, and a harness 
for 39 dollars; what did the wagon cost him more than this 
harness? 

Q. In this example, we nave a 
little difficulty in attempting to 
subtract as before, by saying 9 
(units) from 2 (units) ; but sup- 
pose we take 1 ten fit>m the 6 
tens, the nextupper figure, which 
would leave 5 (tens), and join or 
add this 1 (ten), that is, 10 units, 
to the 2 units, making 12 units; 
how would vou then proceed to get the 3 ? 
Ji. 1 would say, 9 (units) from 12 (units) leaves 3 (units.) 
Q. NoW: as we took 1 ten from the 6 tens, it is evident thai 
we must call the 6 tens 5 tens, and say, 3 tens from 6 tens leave 
2 tens ; but sujpfK>8e that, instead of making the upper figure 1 
less, callinj^ it o, we should make the lower figure one more, calK 
ing it 4, what would be the result, and how would you proceed? 
J^ I would say, 1 to cany to 3 makes 4, and 4 nrom 6 leaves 
2, the same as before. 

Q. What is this taking 1 from 6, and adding it to 2, the 
upper figure, called ? 
A, Borrowing ten. 

Proof. Q. If 8 from 14 leaves 6, because 6 and 8 am44| 
how would you proceed to prove the operatibn ? 

jtf. I add I& (the Difference) to 39 (the Subtrahend), maUaC 
0B|| an amount like the Minuend — ^therefore right. 

From these iUustrations we derive the following 
Q. How do von write the nnmben down t 

A. The less under the greater. ' 

4t i7mr</o /on place unitf tsai 4M.t 
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A. UniU under units, tens under tens, &c. 

U. At wtoieki oanu uo soa oeein to subtract? I 

A. The right. - «" 

Q. How tiu yo wDirad -ach figure in the lower lineT 

A, From the iiguro o>ove •<• 

Q. VVbai do yuu set tiown 

-^. Tlie Ditieience. 

Q. If tbe .owet iiipira be greater than that above it, wiiat do 
yottdot 

A, Add ten to Uie upper figure. 

Q. Whai do fiu cJo Uien t ' 

A. From this amount take the lower figure. 

Q. What do jrou set do «i ? 

A. The Difierence. 

Q. How laanT do yoa carry, in all cases, when the lower fignrv it 
greater tlian thai above jif 

A. One. 

Pruop. ^.liVlBeb DBBiDers do yon add together to provo tfa» 
operation 1 

A. Tiie Difference and Subtrahend. 

Q. Wliai taost the amo OBt be like 7 

A. rba Minuend. 

More Ezerd&esfor the Slate. 

3. A man, haying 98 dollars, paid away 49; how many had 
he left? j9. 49 dollan. 

4. James bought 78 marbles, and lost 29 of them ; how many 
had he left? jST 49 marbles. 

5. A man paid 175 doUars fbr a gold watch, and 55 dollars 
for a horse ', how much more did he pay for the watch than for 
the horse ? A, 120 dollars. 

6. A man bought a chaise for 215 dollars, and to pay for it 
gave a wagon, worth 37 dollars, and the rest in money ; how 
mach money did'tie pay ? A. 178 dollars. 

7. A merchant bought a piece of cloth, containing 489 yards, 
^d sold 365 yards; how many yards had he 1^/ A, 124 
fards. 

8. If you have 20 dollars in your pocket, and owe 15 dol- 
lirs, how many dollars will you have left in your pocket, when 
your debts are paid ? ^ 

9. If you have 2560 dollars* worth of stock, and ows^lSOO 
dollars, how much worth of stock will yon have, afte^oai 
^bts are paid? A. 1060 dollars. 

10. America was discoTered by Chiufto^W Cjio\asi!te«^ 



ARITHM£TIO. 



1493 ; how many years had elapsed at the time when hostilitie* 
commenced, in the revolutionary war, 1775? ^..283 years. 

11. Gen. Washinfirton was bom in 1732, and died in 1799 
how old was he ? A, 67 years. 

12. William has 15 cents ; he owes Rufhs 6 cents, and Jqimes 
4; now how many will he have left, after paying Rnfiui 
and James ? 

13. A merchant owes to the Exchange Bank 2365 dollars, to 
the Bank of North America 15000 dollars, and his* whole stock 
is worth no more than 42000 dollars ; how much will he have 
left,' after paying both banks ? A. 24635. 

14. If yott buy 20 apples for 40 cents, and sell 15 for 35 
cents, how many apples will you hare left^»and how mtfch will 
they cost you ? 

15. A grocer bujs 560 bushels f>f rye fi>r 530 dollars, and 
sells 200 bushels for 400 dollars ; how many bushels will* he 
have left, and what will they cost him ? A. 360 bushels, and 
they cost him 130 dollars. ' 

16. A wine merchant bought 3600 gallons of wine ; and sold 
at one time 2400 gallons, at another 1000 gallonli ; how many 
gallons has he on hand f A. 200. ^: 

17. From 200 take 150; take 190. 

OPERATION. 

200 200 50 
150 190 10 



50 



10 60iln5. 



ft^ To prafent the leanior iirom e<^Ting his answer from the book, ;1d 
fallowing examples have answers fofmed br adding together two sepaiate 
rnlalts. Each of these results is, in all such OvJies, however simple the pra- 
eess, given in the £ey, which goes along with this work. 

18. From 99 take 22; take 55. 

19. From 176 take 58 ; take 42. 

20. From 176 take 90; take 100. 

21. From 1000 take 700 ; take 550. 

22. From 1000 take 600; take 400. 

23. From 1$00 take 1000 ; take 1200. 

24. From 1500 take 900 ; take 350. 

25. From 2538 toke 1624 ; take 299. 

26. From 2538 take 999 ; take 2000. 

27. From 78:XS>42 take 7000 ; take 70. 

28. From 80000 take 7(^999; take 78888. 

29. From 80*100 take 5000; take 12345. 
20. From 900006 take 1 ; take 10. 
31. From 900000 take 100; take 1000. 
SSL Fnm dOOOOO take 10000; take 100. 



A. 


121. 


A. 


252. 


A. 


162. 


A. 


750. 


A. 


1000. 


A. 


800. 


A. 


1750. 


A, 


3153. 


A, 


2077. 


A. 


156G6014. 


A. 


1113. 


A, 


142655. 


A. 


17!>^f>89. 


A. 


1798900. 


A, 


ximm 
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33. IVom 1000000 take 1 ; take 10. A, 19<H)989. 

34. FroiD nine inillion take 3. A. 89909^. 

35. From nineteen million take nineteen. A. 18999981. 

36. From forty million take one million. A, 39000000. 



SIMPLE MUL.TIPLICATION. 

% IX. 1. What will 3 books come to, at 20 cents apiece ? 
Why? A. Because 20 and 20 are 40, and 20 are GO; coat 
is, 3 times 20 are 60. 

2. What will 3 bushels of apples come to, at 30 cents a 
busliel ? Why ? A, Because 30 and 30 are 60, aiid 30 
more are 90 ; that is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a head.^ At 
12 dollars? At 14 dollars? At 18 dollars? At 20 doUansf 
At 25 dollars ? How many are 2 times 10, then ? 2 ninefe 
12? 2twie8l4? 2 times 18? 2 times 20? 2 times ^> 

4. What will 30 yards of cloth come to, at 2 cents pet 
jard? What will 14 yards? 16 yards? 12 yards? 25 
yards ? 30 yards ? 60 yards ? 80 yards ? How ftiany are 
2times30? 14? 16? 12? 25? 30? 60? 80? 

5. What will 3 yards of cloth come to, at 10 cents per 
yard? What will 4 yards? 6 yards? 12 yards? 20 yards? 
30 yards ? 60 yards ? 80 yards ? How many are 10 times 
8? 4? 6? 12? 20? 30? 60? 80? 

6. What will 4 oranges cost, at 10 cents apiece ? Why? 
A. Because 10 and 10 are 20, and 10 are 30, and 10 mfSte 
are 40; that is, 4 times 10 are 40. 



Q. What, then, is multiplication a quick way of perfonxun^f 

A, Many additions. 

Q. What is the number called, which is to be added to itseU^ or n^ 
seated several times ? 

A. The Multiplicand. 

Q. What is the number, which shows how many times themtiitiplh 
eand is to be repeated, called 7 

A. The Multiplier. 

Q. What are both multiplier and multiplieand tometimef coU^d T 

A Factors, or Terms. 

fl. What is the result, or number foand by mullifdyiogi fvUsd t 

A. The Product. 
4 



ARITHMETIC. 



Z X. WffEN THE Multiplier is 12, oa less. 

Operation hy Slate iUustrtxted. 

1. How much will 4 barrels of pork come to, at 17 dollani 
a barrel ? 

Q. Since 4 times 7 are the 
same as 7 times 4, we see that 
it makes no difference which 
number is considered tho mulp 
tiplier : why is the 4, then, 
made the multiplier in this ex 
ample? 

A. For the sake of convenience, it being the smaller ntunber. 
Q. How do you get the 8 units in the product ? 
jf. I sajT, 4 tmies 7 Tunits) are 28 (umts), or 2 tens and 8 
imits, writing down me 8 units, and carrying the 2 (tens), 
as in Addition. 

Q. How do you obtain the 6 rtens) ? 

J, I say, 4 tmies 1 (ten) are 4 (tens), and 2 (tens), to carryi 
make 6 (tens). 



OPERATION. 

Multiplicand, 1 7 dollars. 
Multiplier, 4 barrels. 

Product, 6 8 dollars. 



17 



PROOF. 



Proof. Q. As 3 times 17 
and 1 time 17 eyidentiy make 
4 times 17, how can you prove 
the above operation ^ 

A. I can multiply 17 by 3, one 
less than 4, making 51; then 
add 17 (the mult^licand) to 61, 
making 68 ; which, being like 
the result in the first opera- 
tion, proves the work to b« 
right. 



3 1 less than 4, the for- 

rr mer multiplier. 
5 1 

1 7 the multiplicand. 

68 like the result of the 
other operation, — 
therefore right. 

ffVom these remarks and illustrations we derive the following 

RULE. 

Q.- How are the terms to be placed ? 

A. The less under the greater, with units utider 
waits, tens under tens, &c. 

Q. At which haud do you begin to multiply T 

A. At the right hand. 

Q. How are the figures of the raultiplieand to be multipfied by lll» 
Itiplier 1 

A. Separately. 

Q, How do you carry uid write down t 

a4. Aa in Simple Addition, 



^ X 



SIMPLE MULTIPLICATION. 



3Iore Exercises for the Slate. 

2. What will 125 pounds of cheese cost, at 6 cents a poiind^ 
ji, 750 cents. 

3. What will 42U pounas of pork come to, at 9 cents a 
pound ? A, 3780 cents. 

4. What will 167 barrels of flour come to, at 9 dollars a 
barrel ? A. 1503 dollars. 

5. What will be the price of 8 hogsheads of wine, at 129 
dollars per hogshead P A. 1032 dollars. 

6. A merchant sold 895 oranges, at 11 cents apiece ; what 
did they come to ? A. 9845 cents. 

7. Wliat will 236 lemons come to, at 8 cents apiece ? At 
6 cents } 

236 230 1888 
6 8 1416 



1416 



1888 



3304 Ans, 



]^ For the aniwen to each individoal jnocen, the teacher can conrok 
CLe JTey. 

A. 600. 
A. 13321. 
A, 18165. 
A. 979815. 
A, 1175778. 
A, 1851840. 
A, 987()4S. 
A, 3801732. 
A. 6566(128. 
A, 86415047528. 
A, ] 35795074679 
A. 1180600065. 



8. Multiply 120 by 2 ; by 3. 

9. Multiply 1211 by 5 ; by 6. 

10. Multiply 1211 by 7 ; by 8. 

11. Multiply 65321 by 9 ; by 6. 

12. Multiply 65321 by 8 ; by 10. 

13. Multiply 123456 by 11 ; by 4. 

14. Multiply 123456 by 3 ; by 5. 

15. Multiply 345612 by 3 ; by 8. 

16. Multiply 345612 by 12 ; by 7. 

17. Multiply 12345006789 by 3 ; by 4. 

18. Multiply 12345006789 by 5 ; by 6. 

19. Multiply 236120013 by 2 ; by 3. 

% XI* When the Multiplier is more than 12. 

1. There axe 365 days in one year; how many are there in 
.96 yeais } 

Q. How do you get the 2190 ? 

A, By multiplymg 365 by 6, as 
in IT X. 

Q. How do you obtain the 10^* 

A. By multiplying 365 by 3, as. 
before. 

Q. Now, as you have seen that 
figures increase their value ten 
times, by being removed one place 
farther towards the \e^, cwv -^ wiVS^ 
me why 1095 is aoiemo\e^,>5afci^j^ 



OPERATION. 

865 days. 
36 years. 



2190 
1095 



13140 days, Ans. 

tbe^to All under the nraftiplier ^ ? 
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A. Multiplying by the 3 tens, that is, 30 units, gives a product 
10 times greater than if the 3 tens were 3 units ; hence the 5 
viust be pmced in the tens' place. 

To explain why you add the two products together. 

Q. What does multiplpng 3C5 by 6 give ? 

A, The number of days in 6 years. 

Q. What does multiplying 365 by 3 tens give ? 

A, As the 3 (tens) are 30 units, multiplying by 30 will, of 
course srive the number of days in 30 years. 

Q. Wny, ♦Jien, do you add these two products t|Q|gether ? 

A, To get the whole number of days in 30 and o years, that 
is, in 36 years. 

From this example we derive the foUowing 

BtTLE. 

Q. How do you write th^ numbers down^ and multiply 7 ' 

A. As in IT X. , 

Q. Where do you write the first figure in each product 7 

A. Directly under its multiplier. 

Q. How do you proceed next ? 

A. Add all the products together as they stand. 

More Exercises for the Slate. 

2. What will 315 bushels of rye cost, at 42 cents a bushel ' 
A 13230 cts. 

3. There are 63 gallons in a hogshead ; how many gallons 
are there in 25 honrsheads ? A. 1575 gallons. 

4. What will 426 gallons of molasses cost, at 46 cents a 
gallon? A. 19596 cts. 

5. If 363 men can do a piece of work in 137 days, how 
long will it take one man to do the same ? A, 49731 days. 

6. What will 234 barrels of beef come to, at 15 dollars a 
parrel ? At 13 dollars a barrel ? A. 6552 ddlars. 

7. If . a inan receive 256 cents for one d^'s work, how 
manj» cents will he receive, at that Tate, for 17 days ? For 29 
days? j3. 11776 cents. For 116 days? For 105 days? j«. 56576 

6. If the stage runs 9 miles an hour, how many miles will 
it run, at that rate, in 12 hours ? In 19 hours ? A. 279 miles 
In 25 hours ? In 36 hours ? A. 549 miles. 

9. If a mail save IBI dollars ixi a }»ear, how much will It 
amount to in 19 vears ? In 35 years ? A 8694 dollars. 

10. Multiply m2S by 13. A. 807599. 

11. Multiply a5433 by 14 ; by 15. jj. 1027528. 

12. Multiply 652X7 >^ 16 ; by 17. A, 2152161. 
J:i Jk jWply 2078L2 by 19 •, by 21. A. 8312480. 

J4, Mahiply ^307812 by 35 •, by ^. A. \ «««», 
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15. Multiply 3S100421 by 65 ; by 85. Ji. 4815063150. 

16. Multipiy 3^100421 by 27 ; by 33. A. 1926025260. 

17. Write down one thousand, multiply it by 25, add fiy« 
thousand to the product, subtract twenty-nine thousand nine 
hundred and ninety-nine firom the amount, and see if the re 
mainder be 1. 

t XII. When the Multipukr is 10, 100, 1000, d&c. 

Q. How many are 10 times 5 1 Now, if we annex a eipher to tlie 6, 
ihu8, 50, it will produce the same effect : why is this f 

^ A. Because, by annexing a cipher to 5, the 5 is 
removed to the tens' place ; hence the value is in- 
creased 10 times. 

Q. What effect would two ciphers have, or three ciphers, d^c? 

A. Two ciphers would remove any figure two 
places towards the left, and of course increase it 
100 times, and so on for 1000, &c. 

Rule. Q. What, then, appears to be the rule t 

A» Annex to the multiplicand all the ciphers in 
the multiplier. 

Exercises for the Slate, 

1. What will 36 bushels of rye cost, at 100 cents a bushel ? 
A. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel t 
What will 1000 bushels ? What will 10000 bushels } What 
will 10 bushels ? A. 9G6570 cents. 

3. Multiply 8978 by 10; by 100; by 1000; by 10000; by 
100000 ; by 1000000. A. 999^545580. 

f Xni. When there are Ciphers at the Right 
g Hand of eiijher or both the Factors. 

RpLE. Q. From the illustrations given, IT XII., how does it appear 
that we can multiply 7 

A, Multiply without the ciphers firsthand annex 
them to the product. 

Exercises for the Slate. 
Multiplican^?63600 ^X^^d^^^X "^ ' 

o A. There are 2 at the right of 

■ the multiplicand, and 1 at the 

3 1' 7 5 . right of the multiplier, making 3^ 
4» 



i 
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9^ 1*h« ^09 contains the entire work of the lix following ezaioptee ; aad 
•imilar aid is afforded the teacher in other parts of this treatise, wheh the pro^ 
eess of solution is long and tedious. 

2. MuKiply 62123000 by 130000. A, 8075990000000. 

3. MultiDly 35432000 by 256000. A, 9070592000000. 

4. Multiply 6789354270000 by 686300. 

A, 465274448123100000a 

5. Multiply 78954398765 by 7235000. 

A 571235075064775000 

6. Multiply 123456789 by 123450000. 

A, 1524074060205000QI 

7. Multiply J234b67890 by 12^^4560000. 

A. 1524148134278400000. 



\ XIY. When the Multiplier is a Compositb 

Number. 

Q. How many are 5 times 8 7 7 times 9 1 12 times 12 ? 
Q. What are these products, 40, 63, 144, called 7 

A, Composite Numbers. 

Q. What are the multiplying numbers, 5 and 8, 7 and 9, 12 and CSy 

colled 7 

A. The Component Parts. 

Q. What are the component parts of 36 7 Of 72 7 Of 100 7 Of 
r7 7 Of 16 7 Of 367 6fl32f Of 144 7 

Q. What, then, is the product of any two numbers called 7 

A, A Composite Number. 



1. What will 14 barrels of flourcost, at 8 dollars a barrel ? 



OPERATION. 

8 dollars. 
7 barrels. 

5 6 dollars. 
2 times 7 are 14. 

112 dollars, An$. 



Q. What does multiplying 
8 dollars by 7 barrels give ? 

A. The price of 7 barrelsAt 
8 dollars a barrel, making 06 
dollars. 

Q. How much more will 14 
barrels coat than 7 barrels ? 

A, 2 times as much as 7. 
that is, 2 times 56, making 113 
dollars. 



Rule. Q. How, then, would you begin to multipW 7 

A. By one of the component parts first. 

<2. What would you multiply this product by 7 

A. By the other component part. 
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More Exercises for the Slate. 

2. What will 36 hundred weight of sugar cost, at 29 doQan 
hundred ? ^. 1044 dollars. 

3. Multiply 30C5428 by 35. A. 107289980. 

4. MulUply 4078945 by 96. Ji. 391578720 

5. Multiply 18934 by 108. J. 2044872. 

6. Multiply 45678 by 144. A 6577632. 



SIMPLE DIVISION. 

IT XV. 1. If jrou divide 12 apples equally between two 
boys, how many will each have ? How many times 2 in 12, 
then ? Why ? A. Because 2 times 6 are 12 ? 

2. How many oranges, at'8 cents apiece, con you buy for 
48 cents .' For 96 cents ? How many times 8 in 48 ? 8 
m96.? Why? 

3. A man bought 8 lemons for 80 cents ; how much did 
he give apiece? How many times 8 in 80? Why, at 
proof? 

4. How many gallons of brandy, at 3 dollars a gallon, can 
be bought for 36 dollars ? For ^ dollars ? For 90 dollars ? 
For 300 dollars? Why? 

5. Four boys found a ba^ containing 48 silver dollars ; 
how many will they have apiece, if it be divided equalljr? 

6. When oranges are 2 cents apiece, how many will 8 
cents buy? Will 16 cents buy? Will 32 cents? Will 36 
cents? Will 48 cents? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, how ma^ 
pounds can you buy for 45 cents? For 54 cents ? For lOo 
cents ? 

8. How much is one half (i) of 4? Of 8? Of 16 ? Of 
20? Of 24? Of 30? Of 100? Of 200? 

9. Harry had 16 applies, and gave one half (i) of them to 
Tliomas ; now many did Thomas receive ? 

10. How much is one third (i) of 6? Of 24? Of 30? 
Of 36? 

11. Howmuch is one half (J) of 8? One third (J) of 24? 

One fourth (}) of 16.? One fifth (i) of 35? One sixth (i) 
of 24? One seventh (f ) of 35? One eighth (J) of 56 
One ninth ( J) of 108 ? One twelfth (^) of 144 ? 
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13. How many times 4 in 40? 3 in 60? 5 in 100? (S 
in 1200? 8 in 480? 



Q. What is this method of finding' how many times one number is 
contained in another, or of dividing a number into equal parts, called f 

A. Division. 

Q. What is this method of finding how many times one number it 
etNttained in another of only one name, or denommation, called 7 

A. Simple Division. 

Q. What is the number given to divide by called 7 

A, The Divisor. 

Q. What is the number to be divided called ? 

A, The Dividend. 

Q. What is the number of times that the divisor is contained in the 
dividend called ? 

A. The Quotient. 

Q. What is that which is sometimes left after dividing, or after the 
operation is performed, called ? 

A. The Remainder, which must always be less 
than the Divisor. 

Q. Of what name, or denomination, is the remamder 7 

A, The same as the Dividend. 

Q. If your dividend, for instance, be ounces, what will your re- 
mainder be ? 

A. Ounces. 

' Q. How many times 4 in 40 7 and why 7 

Q* From this example, what does Division appear to be the oppo- 
site of 7 

A. Multiplication. 

Q. James, hiving 12 | cj oranges 

oranges, was desirous of i 7 «"5^b 

divicfiug them equally One to each makes 4 

amon^ Ills 4 little sisters, 
and, m order to do this, 
he handed them at first 
one apiece: how many 
had he left 7 

Q. When he handed 
them another apiece, how 
many had he left 7 

Q. When he handed 
them one more apiece, 
how many had he left 7 

Q From these ilhistrations, how does it app<>ar that a number wMf 
be divided into equal parts 7 ' 

^ Bjr Subtraction. 



1st time he had 8 left. 

One to each makes 4 

2d time he had 4 left 

One to each makes 4 

3d time he had left 
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Q. Hon many times did James give to each of his sislen an oraiift 
■l«iec:e 7 

Q. How many times did you subtract ? 

A. Three times. 

Q. How many times 4 in 12 f 

Q. By this we see that the quotient reoreseots the number of sub 
tractions : now, if the quotient were 4000, now many times would it b% 
necessary to take the cu visor from the dividend to perform DivUion bv 
Subtraction ? 

A. 4000 i\Axe9. 

Q. What, then, is Division a quick way of performiB^f 

A. Many subtractions. 



SHORT DIVISION, 

If XVI. Q, What is Short Division ? 

A. When the divisor is 12, or less. 

1. How many oranges, at 3 cents apiece, may be bought for 
657 cents ? 



OPERATION. 

Dividend. 
Dir Jsor, 3)657 cents. 

Quotient, 219 oranges, Ans, 



Q. How do yoQ ob- 
tain the 2 (hundreds) in 
the quotient? 

A. I be^in on the left 
of the dividend, and 
say, 3, the divisor, is' 
contained in 6 (hun- 



dieds) 2 (himdreds) times, that is, 200 times, writing the 2 
(hundreds) down under the 6 (hundreds). 
Q. How do you get the 1 (ten) ? 
Ji. 3 in 5 (tens) 1 time, and 2 (tens) left. 
Q. What GO you do with the 2 which is left ? 
dff. I join, or carry it as 2 tens, that is, 20 units, to the 7 unito^ 
Xtaking27. 

Q. JHow do you proceed to get the 9, then ? 
it. 3 in 27, 9 times. 

Q. How many times 6 in 30, and 
why? 

^. How, then, would you proceed 
to prove the foregoing example ? 

A. I would multiply 219 (the quo 
tient) by 3 (the divisor), making &P 
(the dividfiiid)--^ii&tc»iiQitAX\^QX. 



PROOF. 

auotient, 219 
Dirisor^ 3 



Dividend, 66 7 
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From the illustrations now given, we derive the following' 

RUL.£. 

Q. At which hand of the dividend do yw. plaee ih94Maoi ? 

A. At the left. 

Q. How many fi^r^ires do you take first 1 

A. Enough to contain the divisor once, or more 

Q. What do you set down underneath 1 , 

A. The quotient. 

Q. If there should be a remainder, how would you proceed ? 

A. 1 join or carry it to the next figure of the 
dividend, as so many tens. 

Q. For example, suppose 3 remam, and the next figure be 8, how 
would you say ? 

A, I would say, 3 (to carry) to 8, makes 88. 

Q. How do you proceed if the divisor oe not contained in the next 
figure of the dividend 7 

A. Write a cipher in the quotient, and join this 
figure to the figure next to it, as so many tens. 

Proof. Q. Which terms do you multiply together to prove the 
'w>^ration ? 

A, The divisor and quotient. 

Q. What is to be done with the remainder, if there be any ? 

A. Add it to this product. 

Q. What must the amount'be like ? 

A. The dividend. 

More Exercises for the Slate. 

2. Rufus divided 42 oranges equally between his two little 
brothers ; how many had they apiece ? A. 21. 

3. If 3 bushels of apples cost 360 cents, how much is that a 
bushel ? A. 120 cents. 

4. How many months are there in 452 weeks, there being 4 
weeks in each month ? A, 113 months. 

5. A man, having 416 dollars, laid them all out in cider, at 4 
dollars a barrel ; how much cider did he buy ^ A. 104 barrels. 

6. A man bought 6 oxen for 318 dollars ; how much did ha 
pay a head ? A. 53 dollars. 

7. How much flour, at 7 dollars a barrel, can be bought Sat 
1512 dollars ? A. 216 barrels. 

8. At H cents apiece, how many oranges will 8896 cents bay P 
A, 1112 oranges. 

9. At 10 dollars ti barrel, how many barrels of flour may b« 
toa^ht for 170) doUais ? A. 172 barrels, 

JO^ 12 men by contract %it^ to reoam VoKA ^<c;^ix%^vi % V^ 
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of work ; how many dollars will be each man 8 part, if they he 
diTided equally among them P A. 125 dollars. 

11. 2 men, trading in company, gained 2450 dollars; how 
much was each man s part ? A. 1225 dollars. 

12. At 3 dollars a barrel, how many barrels of pork can he 

bought for 6^3 dollars ? A, 1621 bbhi. 

JVote. — The total remaiDder is found by adding together what romain* after 
•aeh operation. 

13. Divide 256587 by 2. 

14. Divide 3785C7 by 2 ; by 3. 

15. Divide 278^^. by 2 ; by 3. 

16. Divide 2567S?by 3 ; by 4. 

17. Divide 256788 by 5 ; by 6. 
la Divide 65342167 by 4 ; by 5. 

19. Divide 65342167 by 6 ; by 7. 

20. Divide 5234678!)8 by 4 ; by 6. 
2t. Divide 523467898 by 7 ; by 8. 

22. Divide 2653286 bv 7 ; by 8. 

23. Divide 2653286 by 9 ; by 10. 

24. Divide 52345 by 9 ; by 10. 

25. Divide 52345 by 11 ; by 12 
Q. The operation, thus far, has been carried on partly in \\\6 

mind, and partly by writing the numbers down : but olUntimes 
the divisor will be too large to be thus performed. When^ there- 
for3, we write the operation out at lengtli, what is the process 
called .' 
A. Long Division. 



A, 128293, 1 rem,, 
A. 315472, 1 rem. 
A, 232445. 
A, 149793. 
A. 94155, 3 rem. 
A, 29403974, 5 rem, 
A, 20224056, 3 rem. 
A, 2J8111623, 6rm. 
A. 140214615, 4 rtm, 
A, 710700, 12 rem, 
A. 5601:^, 11 rem. 
A. 11050, 6 rem, 
A, 9120, 8 rem. 



LONG DIVISION. 

IT XVll. 1. A man, dying, left 957 dollars to be divided 
equally among his 4 sohs ; what was each son's part ? 



Ijmg Division, 
OPERATION. 

Dividend. Quotient. 
Divisor, 4)957(239i 

8 

Ti 

12 



37 
36 



Short Division, 
OPERATION. 

4)957 

23 9 J Quotient. 

Q. As Long and Short 
Division are exactly alike, 
except in Short Division 
tlie whole operation is rot 
written down, to bp^in, 
then, in Short' Division, 
we should say, 4 in 9, 2 
times, and 1 over. This 
we diacovet b^ «»^vc^{^ vo^ 
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che mind, 4 times 2 are 8, and 8 from 9 leates 1. Now, to 
express in figures this opieration, we may write the numben 
where we please : where, then, for the sake of convenience, 
may the 2 (times the quotient figure) be placed ? 

Jl. At the right hand of the dividend ? 

Q. We are next to say, 4 times 2 are 8 : this 8, yon know, 
must be subtracted from 9 : where would it be convenient to 
place the S ? 

Ji. Under the 9. 

Q. B3r taking 8 from 9, we have 1 reiil^nini;, which we 
should, in Short Division, carry or join to 5, the next figure ol 
the dividend; how can we do this now? \ 

^. By joining or bringing down the 5 to the right hand of the 
1, makmg 15. 

Q. How do you get the 3 in the quotient? 

A. I say, 4 in 15, 3 times. 

Q. How do you proceed next ? 

A. 1 say, 3 times 4 are 12 ; and 12 from 15 leaves 3. 

q. What do you do with the 3 ? 

A. I bring down 7 of the dividend to the right hand of the 3, 
making 37. 

Q. How do you get the 9 in the quotient ? 

A. I say, 4 times 9 are 36, and subtracting 36 from 37 leaves 
1 , remainder. 

Q. It now appears that each son has 239 dollars, and tlicre is 
1 dollar still remfdning undivided : to explain the division ot 
this, tell me how many quarters there are in a dollar. 

Ji. Four. 

Q. Now, as there are 4 sons to share equally this dollar, how 
much ought each son to have ? 

A. I, or one quarter of a dollar apiece.. , 
^ Q. In this expression, 4« wc use the remainder, 1, and the di- 
visor, 4 : how, then, may Division be carried out more exactly ? 

A. By writing the divisor under the remainder, with a line 
between. 

From these remarks and illustrations we derive the following 

i^ RUIjE. 

Q. How do yoa begin to divide t 

A. As in Short Division. 

Q. How many steps are there 1 

A. Pour. 

Q. What are they ? 

A. 1st. Find how many times ; Sd. Miiltiplj; 
3d. Subtract ; 4th. Bring down. 

^. Wberedo yon vuitin the quotient 1 
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A. At the right hand of the dividend. 

Q. In performing the operation, whenever you have subtracted^ 
what must the remainder be less than ? 

-^., Than the divisor. 

Q. ^Vhen you have brought down a figure, and the divisor is nol 
tontaincd in the new dividend thus formed, what is to be done 1 

A. Place a cipher in the quotient, and bring 
down another figur^;, after which divide as before. 

Proof. Q. How do y^o prove the operations ? 

A, As in Short Division. 

More Exercises for the Slate, 

2. A man wishes to divide 626 dollars equally among 5 men ; 

how many will that be apiece ? A, 125^ dollars, or 125 dollars 
and 20 cents. 

3. There are 7 days in one week ; how many weeks are there 

in 877 days ? A. 125f weeks. 

4. A man, having 5520 bushels of com, wishes to put it into 
bins, each holding 16 bushels: how 'many bins will it take? 
A, 345 bins. 

5. Four boys had gathered 113 bushels of walnuts ; in divid- 
ng them equally, how many will each have } A. 28| bushels. 

o. If a man is to travel 1201 miles in 12 monUis, how many 

IS that a month ? jI. 100^ miles. 

7. If 1000 bushels of oo^n are to be divided equally among 40 
men, how many is that apiece ? A. 40 bushels. 

8. 27000 dollars «n$ to be divided equally among 30 soldiers ; 
how many will eich have ? A. 900 dollars. 

9. The salary of the president of the United States is 25000 
dollars a year ; how much is that a day, reckoning 365 days to 

the year.? jj! 68^1^ dollars. 

10. A regiment of soldiers, consisting of 500 men, are allowed 
1000 pounds of pork per day ; how much is each man's part ' 
A. 2 pounds. i 

11. James says that he has a half bushel that holds 27000 
beans ; how many will that be apiece' for 9 boys, if they be 
divided equally.? How many apiece for 27 boy8.=> A. 4000 
heans. 12. For 36 boys 1 For 54 boys ? A, 1250 beans. 

13. Divide 29876543 by 13. A, 22?)8195t^. 

14. Divide 62aU->9 by 29. ' A. 2J6671. ^ 

15. Divide 37895429 by 112. A, ti'W352xta 

16. Divide 29070 by la A, 3r>53. 

17. Divide 20070 by A. *mA. • 

5 ^ 
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18. Divide 103G8 by 27 ; by 36. A. 672. 

19. Divide 10368 by 54 ; by 18. A. 768. 
80. Divide 2688 by 112 ; by 224. A, 36. 
UL Divide 101445&)75 by 4025. A, 25203. 

T XYin. When the Divisor is a Composite 

Number. 

Q. 1. Boug-ht 20 yards of cloth for 80 dollars ; how much was that 
a yarc* ? Now, as 2 times 10 are 20 (a composite number), it is plam 
that, if there had been but 10 yards, the cost of 1 yard would be 8 dol- 
lars, for 10 in 80, 8 times; but as Uiere are 2 times 10 ^'ards, it is evi- 
dent that the cost of 1 yard will be but one half (J) as much : how much^ 
then, will it be ? 

Rule. Q. What, then, appears to be the rule for dividing by a 
Composite number ? ^ 

A. Divide by one of its component parts firsts 
and this quotient by the other. 

Exercises for the Slate, 

OPERATION. 



2. Divide 1152 dollars among 
24 men. 

3. Divide 2520 by 63. A. 40. 

4. Divide 5040 by 28. A. 180. 
By 15. .^.336. By 24. j3.210. 
By 84. A. 60. By 35. AAU. 
By 72. .^.70. 



4^1152 4 timefl 6 

' are 24. 

6)288 



Ans» 48 dollars. 
IT XIX. To divide by 10, 100, 1000, &c. 

Q. In IT XII. it was observed^ that annexing 1 cipher to any nmn 
her multiplied it by 10, 2 ciphers by 100, &.c. Now, Division being tht 
reverse of MuItiijUcation, what will be the effect, if we cut off a ciphef 
at the rig^ht of any number 1 

A. It must decrease or divide it by 10. 

Q. What wU be the effect, if we cut off two ciphers ? 

A. It will be the same as dividing by 100. 

Q. Why docs it have this effect ? 

A. By cutting off one cipher or figure at the 
right, the tens take the units' place^ and hundreds 
the tens' place, and so on.^ 

Rule. Q. WTiat, then, is the rule for dividing by 10, 100, &c.t 

A. Cut off as many places or figures at the right 
mind of the dividend, as there are ciphers in the 
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Q. What are the fibres cut off? 

A. The remainder. 

Q. What are the other figures ? 

A. The quotient. 

Exercises far the Slate, 

1. A prize, valued at 25526 dollars, is to be equally divided 
tmoog 100 men ; what will be each man's part? 

2. Divide 1786582 by 10000. A, 

3. Divide 87653428 by 10 ; by 100 ; 
by 1000; by 10000; by 100000; by 

1000000. J. Remainder to each, ^i 



OPERATION. 

255126 



255^^ dollars. 

ififtr' T^A' t^A^, Tf\ftWy» Tfiftf^A- Quotients, total, 
9739257. 

% XX. When there are Ciphers at the Right 

Hand op the Divisor. 



1. Divide 4960 
dollars among 80 
tien. 



operation. 
8timesl0are8|0)496|0 



62 dollars. 



^. In this example, we have a divisor, 80, which is a com 
•osite number ; (thus, 8 times 10 are 80 ;) how, then, may we 
proceed to divide bv 10, one of the component parts ? 

A. By cutting on one plaoe at the rignt hana of the dividend, 
as in IT XIX. 

Q. How do ^ou obtun the 62 ? 

Ji. By dividmg the 496 by 8, as usual. 

Rule. Q. As any number, which has a cipher or ciphers at the 
rijdht, can be produced by two other numbers, one of which may be 
either 10, 100, 1000, &c., now, then, would'ifoa proceed to divide when 
there are ciphers at the rig^t of the divisor f ^ 

A. Cut them off, and the same number of 
figures from the right of the dividend. 

Q. How do you divide the remaining figures of the divictead t 

A, As usual. 

Q. What is to be done with the figures of tiie dividend which an 
CtttofiT? 

A. Bring them down to thQTV^\.Vis3DAt2iLiidfik 
remainder^ '^ 
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Exercises for the Slate. 

2. How many oxen, at 30 dollars a head, may be bought fbr 
36040 dollars ? ^.1268. 

3. Divide. 783567 by 2100. Ji. ^(fe rem. 

4. Divide 2082784895876 by 1200000. Ji, l UU hj rem. 

5. Divide 7942851265321 by 12500000. J3. ■^^(?^\t rem 

6. Divide 18515952875 by 112000. A. ttW^ rem. 



Mtscellaneous Questions on thejbregoing. 

Q. What is the subject which you have now been attending to calledl 

A. Arithmetic. 

Q. From what you have seen of it, how would you define it 1 

A. It teaches the various methods of computing 
by numbers. 

Q. What rules have you now been through ? 

A. Notation or Numeration, Addition, Subtree 
tion, Multiplication, and Division. 

Q. How many rules do these make ? 

Q. What are these rules sometimes called 7 

A. The fundamental rules of arithmetic. 

Q. Why ? 

A. Because they are the foundation of all the 
other rules. 

Q. To denote tlie operation of these different rules, we have certain 
characters ; what is the name of these characters 1 

A. Signs. 

Q. What do two horizontal strai&fht lines signify: thus, 100 centt** 
IdoDart 

A. Equal to ; as, 100 cents = 1 dollar, ready 
100 cents are equal to 1 dollar. 

Q. What does a horizontal line crossing a perpendicular tell yob tn 
do } thus, 6 -}- 10 =s 16 ? 

A. To add; thus, 6+10=16, read, 6 and 10 
are 16. / > 

Q. What else does this sign denote ? 

A. A remainder after dividing. 

f. Wbai do9M one horiiontal straight lint tell yon to do > Utai 
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A. To subtract; thus, 8 — 6 = 2, read, 6 fron 
6 leaves 2. 

Q. What do two lines, crossing each other !n the form of the Ro 
nan letter X, tell you to do ; tbus^ 6X8 = 48 7 

A. To multiply ; thus, 6 X 8 = 48, read, 6 timei 
8 are 48. 

Q. What does a horizontal line, with a dot above and below it, te 
^Qntodo; thus, 8-^2=4? 

A. To divide ; thus, 8 -r 2 = 4, read, 2 in 8 
4 times. 

Q. By consulting IT XVTI. you will perceive that DiWsion may b 
represented in a difiSrent manner : how is this done 7 

A. By writing the divisor under the dividend 
with a line between them ; thus, f = 2, read, 4 u 
% 2 times. 

Q. What does -^signify, then 7 V" signify 7 ^7 4^7 -^^ 
4^7 3f.i 

Let me see you write '^own on the slate the signs of Addition, Sub 
traction. Multiplication, and Division. ' 



Perform the following examples on the slate, as th< 

signs indicate. 

1. 87834+284-|-65 + 32 + t00 = 8a315,.^n5.- 

2. 876345723—267001345 = 609344378, ./««*. 

3. 692784578 X 27839421 == 19286721529249338, jAtw. 

4. 202884150 -i- 4025 = 50406, ^ns. 

5. 2600 — 600 =2000 -f- 1828 = 3828, j?»w. 

6. 3600— 400 = 3200X4 = 12800, .tfjw. 

7. ^8S8F* =20000, jJtw. 

8. JJ&_j..3^I8, jJiw. 

9. -L0ji + ^ + 4,^ + Jji+s^,,28,.^«5. 

*■ * -.. 

* 10. What is th^ whole number of inhabitants in the world 
there being, aceording to Hassel, in each grand division as ibl 
tows;— in 

Europe, one hundred and eighty millions ; 

Asia, three hundred and eighty millions ; 

Africa, ninety-nine millions ; 

America, twenty-one millions ; 

AustraJasia, &«. twomiUionai A ^jSSfiiK!^!^ 

6» 
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11. What was the number of inhabitants in the following 
New Enj^land towns, in 1820, there being in 



Portland, 8,581 

Portsmouth, 7,327 

Salem, 12,731 



Boston, 43,298; 

Providence, 1 1 ,767 ; 
New Haven, 8,327? 
A. 92,031. 

12. What was the number of inhabitants in the following ' 
towns, there being in 



New York, 123,706 

Philadelphia, 108,116 

Baltimore, 62,738 

Washington, \ZfiAl 

Albany, 12,630 



Norfolk, 8,478; 

Richmond, 12,067 ; 

Charleston, 24,780; 

Savannah, 7,523 ; 



New Orleans, 27,176 .? 
A. 400,461. 

13. How many more inhabitants were there in New York 
than Philadelphia .' Philadelphia tlian -Baltimore ? Baltimore 
than Boston P Boston than New Orleans ? New Orleans than 
Charleston.^ Charleston than Albany.^ Albany than Provi- 
dence .? Providence than New Haven } A. Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt costP 
What will 800 bushels ^ A. 61466 cenU. 15. What wiU 2970 
oushels .? What 8900 bushels P A. 666510 cents. 

16. James had 37 cents, William 10 times as many as James, 
Rufiis 15 times as many as William, Thomas 26 times as many 
as Rufus, Harry 45 times as many as Thomas, and Stephen 
24 times as many as Harry; how many did they all have? 
A. 162487757. 

17. There are 60 minutes in one hour ; how many hours mvsi 
there in 120 minutes ? Vn 4800 minutes ? A. 82 hours. 18. la 
172800 minutes P In 1036800 minutes? A, 20160 hours. 



FEDERAL MONEY. 

If XXI. Repeat the 

TABI.E. 

10 mills (m.) .... nato ... 1 cent d«» ct. 

10 cents BMta • . . 1 dime . . . . riga dL 

10 dimes i»Jn ... 1 dollar . . . • iigB $. 

10 dollars ....... main ... 1 eagle . : . . iicb £. 

1. At 10 mills a yard, how many cents will 4 yards of cloth 
ccfft? WiU6;rards.? Will 8? . 
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9. How maiiy itiills are 2 cents? 3 cents ? 4 cei^? 5 
cents? 8 cents ? 12 cents ? 

3. How many cents are 2 dimes ? 5 dimes ? 6 dimes ? 
7 dimes ? 11 umes ? 

4. How many dimes are 2 dollars ? 5 dollars ? 7 aol- 
lais ? 10 dollars ? 12 dollars ? 

5. How many eagles are 20 dollars? 30 dollars? 40 del 
bis? 60 dollars? 80 dollars? 100 dollars? 120doUajr8? 

K How many cents are 4^ pence ? A, 6). 

(. How many cents are 9 pence ? A. 12} 

(. How many cents are 18 pence, or i of a dollar? 

A. 25. 
K How many cents is i of a dollar? A, 50. 

f. How many cents is i of a dollar ? A. 75. 

[. How many cents is one dollar ? A. 100. 

K How naany ceatA is a pistareen ? A. 20. 

f. How many cents is huf a pistareen ? .^ 10. 

[. How many 9 pences in a doUar ? A. 8. 

|. How many 4 pence-halfpennies in a dollar ? .^ 16. 

6. You buy 4 yards of cloth for $1, and give the shop- 
leeper two fifty-cent bits ; how much change must he ^ve 
70U ? 

7. You buy some calico to the amount of 17 cents, ana 
give the clerk a pistareen; how much change must he 
give you? 

6. You give ^ pistareen for 1 fish ; how many cents must 
you give for 2? For 3? For 5? For7? ForJ>? For 12? 

9. What will 2 yards of ribbon come to in cents, at 4} 
pence a yard ? At 9 pence ? At 2 of a dollar ? Ac | a dol* 
tar? At i of a dollar? 



Q. What is the com of the United Btatei caHed t 

A. Federal Money. 

Q. When established? 

A. A. D. 1136. 

Q. By what authority f 

A. Congress. 

Q. Which IS the money imiit 

A. Dollars. 

Q. What place do dollars oecopy; theaf 

A. The place of units. 

il. How are doUandiitinguished from ^^aM»|««l)^»|«&^^^ 
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A. By a comma, or separatrix, a| the right of 
dollars. / 

Q, What are the figures on the left of doIIarl^T^ 

A. Eagles. ^"^^ 

Q. What is the first figure on the right of dollars T 

A. Dimes. 

Q. What is the second figure f 

A, Cents. 

Q. What is the third figure f 

A. Mills. 

Q. How many of these coins are real ? 

A. Four. 

Q. Name them. 

A. The eagle, the dollar, the dime, ftnd the 
cent. *-w 

Q. Which is a gold coin ? " 

A. The eagle. i 

Q. Which are the silver coins % \ 

A. The dollar and the dime. 

Q. Which is a copper coin ? 

A. The cent. 

Q. Which is imaginary ? 

A. The mill, as there is no piece of money of 
that denomination.* 

Q. What are all the denominations of Federal Money 7 

A. Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are used in accounts, and 
what are they 7 

A. Three ; dollars, cents and mills. 

Q. What are dollars and eagles called in accounts 7 

A. Dollars. 

Q. What are dimes and cents called 7 

A. Cents. 

JVMe.— liie names of eoins Ims than a dollar ezpren their value. Mill is 
oontracled from .^7«, the X^tin for ihomcmdi Cent from Caiticfli, the LaHa 
fiur hwadrtdi and Dime from Diame, the French for Uatk. 

Q. What does this character, g, placed before numbers, denote 7 

A. Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, &c., increasing from 
right to left like whole numbers, it fbUows that any question in iedersd 

_^MMI _l ■ J IL ■ - - , T- - - - I -^ , — n II 11 r •~~l^"^— I 1 Tll^MM r> Bin ■l__IJL-_ J 111 I r-TT^r ~ OHHi^k 

^ XTure are, hanhmtj half eagles and half diouis, real eoins. 



F£D£RAL MONEY. . 67 

Money may be perfonned as in whole numbers ; also that dollars, eents^ 
and mills, maybe cpUed either all mills, or lul cents and mills : U>na, 
4 dtrflars, 25 cents, and 5 mills, may be read, 4S55 mills, or 4lfi cents 
and 6 mills ; but, in order for this, it will sometimes be necessary to 
write ciphers between the dLfTerent denominations; when, then, the 
cents are less than 10, where must a cipher be placed m wri^g cents 
with dollars 1 

A, Between the cents and dollars. 

Q. Why it this ? 

A. Because, as 100 cents make 1 doUar, cents 
of course, occupy two places ; hence, when the 
cents are less than 10, they must occupy th^ 
units' place of cents, and a cipher the tens' place 
of cents. 

Q. In writm^ down mills with dollars, when there are no cents, 
how many ciphers must you place between them and dollars ? 

A. Two. 

Q. Why? 

A. Because, as there are two places for cents, 
when there are no cents, these places must be 
filled with ciphers. 

Q. How are 2 dollars and b mills written down, then 7 

A. $ 2,005- 

Q. How are 3 dollars and 2 cents written down, then? 

A» ^ <3,0i«. 

Q. How are 7 dollars and 8 mills written down 7 

A. $ 7,008. 

Q. How are 9 doUan and 1 cent written down 7 

A. $ 9,01. 

Q. How are 1 dollar, 1 cent, and 1 mill written down 7 

A. $ 1,011. 

Q. How are 20 dollars and 50 cents written down 7 

A. $ 20,50. 



REDUCTION OF FEDERAL MONEY. 

IT XXll* Q. What would yon call the ehanpng 6f numben 
from one name, or denomination, to another, retaining the samft vahia\ 
as, 20C cents into 2 doll^n 7 

ji Reduction. 
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RULE. 

Q. How many mills in 1 cent ? In 8 cents 1 In > j^-. » 1 
Q, Wliat, then, do you multiply by, to bring' cents into mil 's T 

A. Multiply by 10 mills, that is, annex one 
cipher. (See IT XII.) 

Q. How many cents in 20 mills ? In 60 mills ? In CO milN T 
Q. What, then, would you divide by, to brixup mills into cei ts f 

A. By 10 mills; that is, cut on the right hand 
figure. 

Q. How many cents in 1 dollar f In 2 dollars ? In 8 dollars f 
Q. How many ciphers, then;, do you annex to dollars, to briag them 

into cent^T 

Q. How many dollars in 200 cents f In 800 cents f 

Q. How many figures, then, would you cut oflT, to bring ceiilfl into 

doHars? 

Q. As annexing two ciphers to dollars brin^ps them into cenls. and 

one to cents brin^ cents into mills, how many ciphers, then, woula you 

aonex to dollars m all, to bring them into mills 7 

A. Three. 

Q. How many mills, then, in 2 dollars 7 In 8 dollars ? 
Q. How many figures would you cut off, to bring mills Mck into 
dollars 1 

A. Three. 

Q. How many dollars in 2000 miUs T In fiOOO mOls 1 

Exercises for the Slate, 

1. Reduce $2, 1 c. 1 m. to mills. j9. 2011 mills. 

2. Reduce $ 3, 75 c. to mills. A. 3750 mills. 

3. Reduce $ 20, 6 c. to mills. A. 20060 mills. 

Ji. 25821 milb. 

4. Reduce ft 8, 25 c. 8 m. to mills. 

5. Reduce S 4, 28 c. 1 m. to mills. 

6. Reduce i 480, 6 c. to mills. 

7. Reduce $ 48 to mills, jf . 540599 mills. 

8. Reduce 7680 mills to dollars. 

9. Reduce 1865 miUs to dollars. 
10. Reduce 172 cents t6 dollars. 

11 Reduce 1189 cent! tb doUais. .tf. $23 15c.i m 

ia. Reduce $ 260 to cents. 

13. Ileduce i 130 to cents. 

14. Reduce i 2, 45 c. ' to cents. 

15. Reduce $ 24,06 c. to cents. A. 41651 cents 

16. Reduce 1205) ets. to ildlais. 

17. Reduce 137) cis. to dormrs. 
M Seduce 12121^ ctB, to dollars. 

/A Ji^dace 12000 cts. to dollaw. J. %14fiA^ ^^ w^ 
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ADDITION OF FEDERAL MONEY. 

IT XXiil. 1. What will 20 pencfls come to, at 5 cents 
for 10, and 10 dimes for 10 ? 

2. What is the sum of 50 cents and 5 dimes? 

S. What is the sum of 6 cents, 12 cents, 20 cents, and 2 
dinuis ? 

4. If you give 25 cents for a top, 25 cents for a knife, and 
1 dime for a slate, how much do tney all come to ? 



Q. \Vhat is thiS; which you have now been doing, called 7 

A. Addition of Federal Money. 



] . A man bought a waffon for ^^,50, a harness for $15,20, 
mod a whip for $1, 8 c. ; what did the whole cost ? 

Q. How do you perform this opera* 
tion ? 

^. I place dollars under dqllars, 
cents und^r cents, adding as in Sim* 
pie Addition. 

Q. Why is there a cipher placed 
between tae $1 and 8 cents ? 

w9. Because the cents are less than 
10. 



OPERATION. 

$. cts. 

32,50 

15,20 

1,08 



Ans. $48,78 

From the preceding remarks we dcriye the following 
Q. How do you write down cents, dollarg, &c.f 

A. Cents under cents, dollars under dollars, &c 

Q. How do you add 7 

A. As in Simple Addition. 

Q, Where is the separatrix to be placed 1 

A. Directly under the separating points above. 

More Exercises for the Slate. 

S. What is the amount of 3 dollars 2 cents, 2 dollars 5 cents, 
7 dollars 8 cents, 9 dollars 1 cent, 1 dollar 1 cent 1 mill, and 20 
doHars 50 cents ? A. $A2,C7\. 

3. Bought a chaise for $126,18, a watch for $WifSS, a coach 
ftr 1^50 J)2, a hat for $6,50, and a whip for $2,98; how mue& 
did ul these articles coum to ? w9. $1206 f^. 

4. Bought a cap for $7,50, a coat fot %\a,1ift,i.'v«« ^ ^^ 



60 ARITHMETIC 

Btockings for $1,62, and a cane for $2;07 ; what was the c >st of 
the whole ? A. $24,17. 

6. Jf I give ten dollars one cent for a cart, fifty dollars for s 
yoke of cattle, seven dollars twenty cents for a plough, sixty- 
five dollars for a horse, thirty-seven dollars fifty cents for sohm 
hay, how much will all these come to ? A. $169,71. 

6. If I of an oran^ be worth 2 cents, how much is } worth ? 
How much is a whole orange worth ? 

7. If ^ of a vessel be worUi $25000,50, what is the whole vea 
sel worth ? A. $75001,50. 

8. If ^ of a vessel be worth $3700,12, what is a whole vessel 
worth? A, $14800,48. 

9. If -^ of a vessel be worth $10000,50, what is f worth ? 
\i |: IPandwhatpartisf? ^. i = $20001, | = 30001,5(1, 
t ^ $40002, I =: $50002,50, or the whole ? 

J):^ The learner will perceive, that the figures, hereafter annexed to each 
■eparate qaestion, show the correct answer, when the proper value is assignnd 
them, which he most of coarse do, before he can obtain the total amouut 
which follows. This will famish a proper exercise for the judgment of tlie 
papil, unattended by any discoaragemest arising from a long and tedioiis 
process. 

ft^ For the convenience of the toacher, there is inserted in the JTey a fuO 
andcomplete answer to eadi separate process aboive alluded to. 

10. If iV of the stock in a bank be worth $2356,56, what ia 
^ worth P-471312. A worth P-942624. A. $14130,36. 

11. Bought a quart of brandv for 62^ cents, a quarter oT^oiir 
for 1 dollar 37^ cents, a pound of sugar for 12} cents, 2 yards 
of cotton clotli for 75 cents, 1 vest pattern for 87} cents, 1 dozen 
of buttons for 8 cents, and 2 cotton balls for 6 cents \ how much 
did the whole amount to ? A^ $3,89. 



SUBTRACTION OP FEDERAL MONEY. 

IT XXIT^ 1. If you buy a top for 20 cents, 12 marbles 
for 20 cents, 6 oranges for 10 cents, and sell them for 5 
dimes, shall you make or lose by trading .' 

2. Your father ^ave you 15 mills, 4 mills, 1 mill, 2 dimesy 
28 cents ; and said, that if you would tell him how much 
more it would take to make a dollar, he would give you aa 
much more ; how much did it take .^ 

3. You bought a ya!^d of ribbon for 24 cents, gave } to 
jrour Slitter, and sold the rest at 10 cents for a quarter of « 
yard; did jron n»ke <n: loa^^ and how much? 
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4. If 3 d(^aj:s buy one yard of cloth, what is I of a yard 
fforth ? 

5. A, B, and C, buy a chaise for 90 dollars ; A pays i oT 
It; liow many dollars do B and C pay? 

Q. How do you write the numbers down ? 

A. As in Addition of Federal Money. 

Q. How do you subtracts? 

A. As in Sim{4e Subtraction. 

Q. How ao you place the separatrix ? 

A. As in AadiCion of Federal Money. 

Exercises for the Slate. 

I. A m&B owed $^6,465, and paid $27,696; kow nucii did 
He then owe ? « 

OPERATION. * ,. 

$36,465 
$27,696 

$ 8 , 7 69, ii. = 8 dollars 76 cents 9 mills. 

% Ton borrow $536,15, and pay $236,18; how m«ch remains 
Bnpaid? Jl. $299,97. 

3. A merchant bought a quantity of coHee for $526,50, which 
he ailerwards sold for $626,255 ; how muck did he make by 
the sale? ^. <ft99,755. 

4. My trayeTling expenses on a journey were as follows, 
viz.; stage fare, eighteen dollars; board, nine dollars lifty cents; 
ferrying tniuk at different times, seventy-five cents; private 
conveyance at one time, six dollars thirty-seven and a half 
cents ; and at anotlier, seven dollars ; how much had I lefl, on 
tny return home, of two 50 d<^lar bills, which I took with me f 
Jl $58,37^. 

5. From two dollars take twenty cents. A. $1)80. 

6. From 5 d<4lars take one mill. A. $^7^^* 

7. From one dime take one cent. A. $0,09. 

8. How much must you .add to three dollars twelve andf 
half cents, to make four doUars? A. $,87^. 

9. Subtract 37^1 cents from 50 dollars. A. $49,62^. 

10. From 4 dollars take 3 dollars 99 cents and 9 mill} 

ji, $0,001. 

II. Suppose I owe the fbllowing sums; to Y, $60, t cciiC^ 
to 6, $356, 7 cents ; to P. $2:)/>0 \ to D, ^700 ; and my whoW 
«tock is worth no more tnan $10<n); am I in debt more thaxvl 
•m worth f and how much i Ji, $11^ J&3 mota ^)Maa \ ^t& Ntvc^dsk. 

^ '^ 
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MULTIPLICATION OF FEDERAL MONEY. 

t XXV. 1. What will 30 yards of cloth come to, at $3 
per yard? At $4? At $6? At $10? 

2. What will 10 yards of tape come to in cents, at 3 m31s 
a yard ? At 8 mills ? At U cents ? At 9 cents ? At 15 
eents ? At 12 cents ? 

3. How many 9 pences are there in a dollar ? How many 
Ai pences ? 

4. At 4!l pence a yard, what will 2 yards of ribbon come 
to in cents? What will 3 yards? 4 yds.? 8 yds.? 12 
yds.; 16 yds.? 20 yds.? 24 yds.? 32 yds.? 48 yds.? 
56 yds.? 64 yds.? 

5. What will 2 oranges come to in cents, at 2 dimes per 
oomge? Whatwill3? 5? 6? 7? 9? 12? 15? 



Q. What is Uiis, which you have now been dmng, called t 

A. Multiplication of Federal Money. 

RULE. 

0, How is the jnultiplicand to be written down 7 

A. As in Addition of Federal Money. 

Q. How do you muhiply f 

A* As in the simple rules. 

Q. How many places do you retain in the prodaet for cents 

is! 

A. As many as are in the multiplicand. 

Exercises far the Slate. 

1. At 25 doUan 6 cents 5 mills a month, what will 6 months 
JriMNrcoflt? 

OPERATION. 

$25,065 



Ans. $ I 5 0,390 = 150 dollars 39 cents. 

B. If one ptir of shoes cost $2,25, what will 2 pair cost .M50. 




.^ pair c<v«i ?-a;j7{i. la pair 

iil76. ji. $153. 4. What will 26 pair o»m i 6860. 37 pair 
M» i-eSlio. 63 pm cotit?*lia35. 75 i^ur cott?-1687S>. Ji 
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9l29;ni 5. What will 85 pair cost ?-191^. 150 pair cott ?• 
3j750. 183 pair cost Ml i75. 165 pair cost ?- 37125. A. 
$131 1 ,7^ 6. What wiU 250 pair cost ?-^250. 80Q pair cost ^ 
laOOOO. ^. $2362,50. 

7. ]f jour travelling expenses for one day are 48 c. 5 mills, 
how iriuch will the tnivelling expenses for one year, or 365 
days, amount to at that rate i A. $177,025. 8. How much will 
the travelling expenses for 2 years i*-354050. For 3 years ?- 




10. What will 2 hogsheads of wine come to, at $32,50 for 
one hogshead ^ A. $65. 11. What will 3 hogsheads come to?- 
9751). What will 12 P-39000. What will 15 .M8750. ./«. $975 
12. What will 25 hogsheads come to .'-81250. What will 35 
hogsheads P-113750. 150 hogsheads .M87500. A. $6825. 

13. If x^ of a bank be worth $365,155, what is y§^ worth ' 

A. $730,31. 14. What is y^^ worth .M095465. -^js worth ?- 

1825775. T#ir worth .'-2190930. >^. $5112,17. 15. What is 

TpSo- worth ?-292124b. -^ worth .'-4381860. i\fe worth ?- 

5477325. A, $12780,425. 16. What is -^^ worth ?-5842480. 

A'V worth ?-7303100. -^^ worth P-9128875. A. $22274,455. 

17. What is -^ worth P-10954650. -^ worth .'-12780425. 

^ worth .'-14606200. A. $38341,275. 18. What is ^ 

worth P-16431975. -^ worth .'-18257750. -^ worth ?- 

«)083525. ./?. $54773,25. 19. What is ^ worth .'-21909300. 

%«>ff worth .'-23735075. -^ worth .'-24465385. ^.$70109,76. 

«). What is T^ worth .'-27386625. ^^js worth .'-28847245 

f^ worth .'-32863950. \i% worth .'-36515500. A, $125613,32 



DIVISION OF FEDERAL MONEY. 

f XXVI. 1. You rive 12 cents and 5 mills for 2 sticfai 
of twist; how much is mat for one stick? 

2. If you give 2 dimes and 5 cents ford slates, how much 
tte the slates apiece ? 

9. If 28 pounds o^ tea cost 28 dollars, what will 1 pound 
€06t.' What will 8 pounds .^ 5 pounds.^ 22 pounds? 
M. If 20 cwL of hay cost $40, what VA\ \ ^^n\. ^-^ea 
Wlirt wm 7 ewt cost? 11 cwt.? 15 ctU \ wV^^AK 



:sS 
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I 



qrs. ; 



? 2 qrs.? l.qr., or 28 pounds? 14 pounds? 7 pounds? 
pounds ? 



1. If 12 yards of cloth cost $175^0, what will 1 yard cost? 
OPERATION. 

12)175,60,0 ^ ^ 

qJ CIS. m. 

Ans. 14 62 5 mills = 14, 62, 5. 



Q. How do you 
perform this exam- 
ple? 

^. I divide as in 
whole numbers. 



Q. Where do the 5 mills come from ? 

^. In dividing tlie cents, there is a remainder, which, by 
ann?;Xing ji cipher, makes 60 mills, in which 12 is contained 
E times, that is, 5 mills. 

From tliis example we derive the following 
Q. How do you divide ? 

A, As in Simple Division. 

Q. What will the quotient be ? 

A. The answer, in the lowest denomination of 
the dividend, which may then be brought into 
dollars. 

More Exercises for the Slate, 

2. If you divide $35001,59 equally among 125 sailors, how 
many dollars will each have ? ' A. '$^,012. 

3. If a bank be worth $30515,50, what is ^hn ^ it worth ' 
A. $305,155. 

4. If a vessel and cargo are valued at $20000, what is ^ 
worth ? A. $714^4-. 

5. 16 men draw $2050,65 in a lottery; how much is each 
man's part, if it be equally divided among them .' A, $128,165-4*. 

6. If a man's salary lie $3650,40 a year, what is that a day ? 
A. 10 dollars, 1 mill-f-. 

7. Bought 36 lb. or sugar for $10,50; what is that a pounds 
A, $,291 r^ 29 cents, 1 miU+. 

8. If you buy 383 yards of broadcloth for $5036,50, what b 
Ihat a vard .? A. $13,15+. 

9. If a man's wages be $365,40 a year, or 52 weeks, what k 
that a week ? A. $7,026+. 

10. Divide $1000,60 equally among 2 i&en.-50030. Among 
3 men.-333533. Among 4 men.-2^15. Among 6.-166766 
Among 8.-125075. A. $1375.824+. 11. Among lO.-lOOOO. 
Among 15.-66706. Among 18.-55588. Among 25.-40024. 

^ $2^,378-^. 12 Among 28.-^5735. Among 35.-28638. 
Ama^f 4O.-~350Ui. Among 45.-22SS3&. Among; 60<-16676. 

\ 
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A. $128 .14-. 13. Among 70.-14294. Among 85.-11771 

Among i .-10532. Among 100.-10006. Among 150.-667 

^.$5^5+. 14. Among 200.-5003. Among 240.-4169 

Among 360.-2779. Among 400.-2501. Among 550.-1819 

A. $16,271+. 15. Among 17.-58858. Among 19.-52663. 

Among 89.-11242. Among 98.-1021 . Among 199.-5028. 
J. 138 dollara, 1 milH-. 

IT XXVn. To MULTIPLY BY |, |, f , 5^, &C. 

1. How much is J of 10? ioflB? iofl6? iofSO? 

BUIiE. 

Q. To multiply 4 by 2^ we lake 4, 2 limes ; to multiply by I, we 
take 4, 1 time ; and to niultiply ^ by j|, we take 4. J a time, that is, tht 
half of i'f and to get tliis it is pla^n that we must divide 4 by 2. From 

these remarks what appears to be the rule for multiplying by j-, i, %» 

A. Divide the multi} licand by the figure below 
the line. 

Q. Howmuchiaiof^OT f af20? iofl2? f ofl2? tofl2? 

Q. In these examples , we di ide by 5 to get -j; of ^i then it is 

plain, that § is 2 times as i nuch as |-, that is, we multiply i of 20, which 
18 4. by 2, makings : but\^6 miffht multiply 20 by the 2 first, and divide 
by the 5 afterwards ; thus, 2x20 = 40-7 5, 8 times, the same result as 
before : how, then, does i^ appear that wa can proceed to multiply by 

A. Divide the multiplicand !>y the figure below 
the line, and multiply this quotient by the figure 
above the line; or multiply first, and then divide 

JExercises for the SlcU^ 

1. V^hat wiU 2f yards uT cloUi cost, at 28 cei. *d .> 

OPERATION. Off 

28 7)28 38 

—^ 4 = 4^ of 28. _r 

66 5 7V140 

20 ' 



$ ,76 Ans. 



20 = ^ of 28. 20 



O. How do you multiply by the 2, in 2f ? 
JL Am usual. 

6* 
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Q. How doyoa proceed next? 

.4. I get I of 28, making 4; then nraltiply the 4 by (^ 
nakino^ 20. 
Q. What do you do with the 20 ? 
^. 1 add it to 56, making 76. 

More Exercises for the Slate, 

2. At 30 cents a bushel, what will 19iV bushels of oati eoit? 
J. $5,72. 

3. Tell me how many yards 50 rods are, or multiply 50 by 5jk* 

4. What will 22-]^ yards of cloth come to^ at $11 a yard ?- 
245. What will 22^ .?-246. What will 23^. ?-260. 3^?- 
42. 31|^ .?-351. 9^ .?-1095. A. 2239. 5. What wUl 2} 
yards come to, at $12 a yard ?-33. What will ^ .?-66. 6j5>- 
80 8-fe.M05. 10i?-122. 15f.M86. 25| i>-306. ^.$898. 

6. If a man*s salary be $1200 a year, what will 2^ yearf 
come to .?-2420. What will 3jV ?-3630. 5^Jt?-6040. 8^?- 
10710. 12|#S P-15598. A. $38398. 

IT XXVm. When the Price is an Aliquot Part 
OF A Dollar^ or, Practice. 

1. At 50 cents a bushel, what will 2 bushels of apples 
cost.' What will 4 bushels ? How much is i of 4 ? How 
much is i| of 8 ? What will 8 bushels cost, then ? How 
much is i| of 12? How much will 12 bushels cost, then? 
How much is i of 40 ? What will 40 bushels cost, tlien ? 
How much is i of 100 ? What will 100 bushels cost, then? 

2. At 25 cents a pecH. what will 2 pecks of salt cost ? 
JVill 4 pecks cost ? Wul 8 pecks cost ? How much is } 
•f 8 ? How much is 1 of 16 .5 Will 16 pecks cost, then ? 
low much is } of 20 ? Will 20 pecks cost, then ? How 
auch is I of 400 ? Will 400 pecks cost, then ? 

3. What will 2 oranges cost, at 12J cents apiece ? WiH 
I oranges? Will 8 oranges? Will 16 oranges? How 
much is I of 16? How much is i of 24? What will 24 
oranges cost, then ? How much is 1 of 80 ? Will 8P 
orange » cost, then ? 

4. A i} cents a pint, what will 2 pints of ale cost ? Whal 
will 4 » U cost? 8 pints? 16 pints? How much is -^ 
'if 16^ iljtr much 18^ of 3U? Will 32 pints cost, then? 



FEDERAL MONET 07 



Q, What part of a doHar is 50 cents ? 

A. 1. 

Q. Why 7 

A, Because 2 times 50 c. are 100' c. = ^1 

Q. What part of a dollar is 25 cents 7 

A. J. 

Q. Why7 

.d[. Because 4 times 35 c. are 100 c. = $1. 

Q. What are these even parts called 7 

A. Aliquot Parts. 

Q. When, tben^ one number is contained in another exactly ft, S, 4, 
Sic. times, what is it called 7 

A. An Aliquot Part. 

Q. What is the method of findmg the cost of articles, by taking 
aliquot parts, usually called 7 

A» Practice. 

Repeat the TaUe of the aliquot parts of a dollar. 

Cts. Cts. Cts. $ 



60 = i of 

33i= i of 

25 = l at 

20 z= I of 

I6§i= I of 

12^ z=: I of 

10 =A "^ 
6J = ^ of 

5 =ij^ of 



dollar, beetiM 2 X 50 = 100 =: 1 

dollar, beeauM 3 X 33^ = 100 = 1 

dollar, beeaoM 4 X 25 = 100 = I 

dollar, beeaoM 5 X 20 = 100 = I 

dollar, UK^vm 6 X 16$= 100 == I 

dollar, beeatt. 8 X 12| = 100 = I 

dollar, beea«. 10 X 10 = 100 z= 1 

dollar, bee»»e 16 X 6J = 100 = 1 
dollar, b««>N ^0 X 5 = 100 = 1 



Q. From the illustrations now dven, what api>ears to be a concise 
nde for calculating the cost of articles, H^hen the price is an aliquot part 
of a dollar 7 

A. Divide the number of gallons, yards, &e. 
by the number of aliquot parts which it takes of 
the price to make a dollar. 

Q. What will the quotient be 7 

A. The answer, in dollars. 

Q. For example, what would you divide by, wnen the price is 50 
eents7 33^ cents? 25 cenU7 20 cenUl \S% c^uVft'V V%ti«8l&> 
lOceBtst eieeaul 5ceBts7 



8)360010,00 

$45001,25, Ans. 
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Exercises for the Slate, 

1. What wiU 360010 yards of cloth cost, at 12i ce»ts a yard ? 

OPERATION. I .J?; §r ^^ ^°^ ^^'^ ^'"^ ^ 

A. 12^ ceat8= I of a dollar. 

Q. How do you obtain th« 
25 cents in the answer ? 

.4. I annex 2 ciphers fot 
cents, and continue dlvidingr 

2. What cost 2640 bushels of ije. aA 50 cents a bushel ? A. 
$1320. 

a At 25 cents a bvehel, what will 4680 V "shels of potatoes 
cost ?-n70. Win 3600 bushels cost ?-900. tVill 4200 bushels 
cost?^1050. A. $3120. 

4. At 6| cents,, or t^ of a doUor, what wiB 6400 yards of tape 
eost?-400. Will 3S()00 yards ?-20OO. WiU 126(000 yards ?^ 
8000. A. $10400. 

&. What will 2700 yards of ribbon cost, at 1% ' cents a 
yardP-33750. Will 5400 yards ?-675. Will 1080 yards ?-135 
A. $1147,50. 

6. What will 42124 oranges cost, at 5 cents, or ^ o£ tk dollar, 
apiece? .^.$2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents a 
yard ?-600. At' 33i cents a yard ?-400. At 25 cents a yard ? 
300. At 20 cents a yardP-240. At 12^ cents a yard?-150 
At 6| cents a yard ?>75. A. $1765. 

8. At 16| cents a pint, what will 2700 pints of brand} 
cost ?-450. At 10 cents a pint, what will 5400 pints cost ?-540. 
A. $990. 

9. What will 36002 bushels of salt cost, at $1,124, or 1} of n 
<k)Uar, a bushel? At $2,25 a bushel ? 

OPERATIONS. 
8)$36002»co8tat$labufihel. 4)36002 
4500,25=»eostat$A2<^aba. 2 



$40502,25 Ans, 72004«costat 

9000,50»cost'at2Se. 

Ahs, $ 81004,50a:oo8tat$2|. 

10. What will 3^ acres of land cost, at $12,25 ($12^) an 
acre ?-.4o325. What will 3700 acres, at $15,50 ($15^) an acre '- 
07350. A, $102fi,75. 

11. What will 27000 yards of broadcloth cost, at $3,50 ($3^) 
a yard ?-a4500. At $2,3;5^ ($2^) a yard?.63O00. At $l,12j 

{$}}) a yard P-30375. At $4,06^ ($4tV) a yard ?-10968750l 

At ^,05 ($1^) a jaid ^-SSS.^^ j9. 225912^50^. 
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Questions, involving the Principles cf the foregoing 

Mules, 

' 1. A man bought a farm for thirty-six hundred dollars, and 
stock for the same to the amount of seven hundred and twentj 
clollars ; what did botli cost ? and how much did one cdet mow 
than the other ? A, Both/ $4320; the farm, $288a the most. 

2. What is the amount of the following numbers, viz., ten. 
thirty, one million, twenty-six th<iu8and,one hundred and one ? 
Ji, 1026141. 

3. If the minuend be 26002, and the subtrahend 101, what is 
the remainder r-25901. If the subtrahend be 601, and the re- 
mainder 5025, what is the minuend ?-<5626. A. 31527. 

4. If the multiplicand be 4200, and the multiplier 48, what is 
the product ?-201600. If the nroduct be 201600, and the multi- 
plicand 4200, what is the mufiltilBp .M8. ^; 201648. 

5. If the divisor be 25, ana we dividend 5025, what is the 
quotient ?-201. If the quotient be 201 , and the divisor 25, what 
is the dividend ?-5025. If the quotient be 201, and the dividend . 
5025, what is the divisor ?-25. ^. 5251. 

6. If the sum of two numbers be 1800, and the greater 1000, 
what is the less ?-800. If the less be 120, and the sum 1320, 
what is the greater ?-]200. j9. 2000. 

• 7. «700342 + 72 + 3 + 1 = Jlns. 2700418. 

8. 367895437 — 72591 =: jJTw. 367822846. 

9. 25432 X 67345 = Ans. 1712718040. 

10. 360042 -f- 8542= ./3n*. 42HH- 

11. AiAiyyyuaixi^.^. 90oooooAV3\r. 

12. Bought 1$ barrels of potatoes, each containing 3 bushels 
at 25 cents a busliel ; what did th<e whole cost ? M. $13,50. 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel ; 30 
bushels of com, at 53 cents a bushel ; 8 bushels of white beans, 
at ^1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 10 calves, 
at $4 apiece ; and 15 barrels of cider, at ^,37^ a barrel ; what 
was the amount of the whole ? A, $251,625. 

14. A merchant, failing in trade, has on hand ffoods to the 
amount of $4800, and his borrowed money is $2400 ; the re- 
mainder, after paying his borrowed money, is to be equally 
divided among 121 creditors; how much will e8^ receive.' 

Ji, f 19iJ+- 

15. A grocer bought 4 loads of wood, at $2,25 a ]ond~9 ; 8 
bushels of rye, at $,50 a bushel<-4 ; 30 pounds cS batter, at 
12^ cents a pound-375 ; 340 pounds of cheese, at 6| cents a 
pound-2125 ; for which he paid 5 barrels of fljur, at $6,25 a 
barreI-3125; 35 pounds of sugar, at 8^ ceat^ a^ iand-2975 \ 3 
gallons of molasses, at 25 oenui a gaSiou-l^ ', \^\»qiSds^ ^H. «^ 
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At $1,12^ a bu8hel-16875; what is thd balance between tb* 
articles bought and sold ? A, ftl3^. 

/ 16. What will be the price of 4 bales of goods, each bale con 
taining 60 pieces, and each piece 49 yards, at 37^ cents a yard r 
A. |4410. 

17. How tnanj oranges, at 2 cents apiecCi can be bought lor 
4 cents.? For $2, or 200 cents? A. 102. For $8600? Fot 
$10000? A, 930000. 

18. How many yards of cloth, at $2 a yard, may be bought fbr 
4 barrels of cider, at $3 a barrel ? For a barrels ? A, 18. For 
!£8 barrels ? For 50 barrels ? A. 117. 

19. How many gallons of molasses, at 23 cents a gallon, may 
be had for 60 bushels of oats, at 46 cents a bushel ? At 69 cent0 
8 bushel ? A. 300 gallons. 



FARMERS^ BILLS. 

Mr. Gwtgit Stmpaon 

To Rufus Pa^wtUj • • • .vDb* 
]8Si8. 
June 5. To 8 barrels Cider, at $2,12) a barrel, $17,00 

*< 8. To 6 bushels Com, « ,58 a bushel, 3,48 

$20,48 
July 16, 1828. Received payment, 

Rufus PixywdL 



ft^In the Kty^ aneh ezunplea as the two following have the feTBral 
pneef carried out, which reodexe the inapeetion of any erroneoui proeeaa sse- 
oeedingly easy. 

JUr. Chamcty AcJdey 

To Chark8 Thtma$, • . . • Dk. 
1828. 
June 8. To £0 Merino Sheep, <it $6 a head, 

•« 18. To 15 Calves, « 2,12i« " 

inly 1. To S:30 pounds Cheese, 

« 12. To 18 " Veal, 
Get 15 To 18 " aover-Seed," 

<« 18. To )6 bushels Oats, 

•« 20. To a7 " Com, 

$210,61,^ 
]^« 16, 1828. Received payment, 

Charhs ThmoM 



tl 


,061" pound, 


l< 


,08| " " 


tt 

1 


,031 « " 


H 


,27i « bushel. 


U 


,75 " « 
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MfiRCHAlfT>S BUili. > 

Boston, Deoeoiber 18, ISttL 



Bought qf Stephen ^Totmst^ 
at $,17} a yard, 



Mr. Peter Cartful 

3800 yards Calico, 
360 bales Cotton Cloth, each bale 60 

pieces, each piece 24 yds., " ,19| " *' 
40 pieces blue Broadcloth, each 37 

yards, « 4,621" " 

400 yards Carpeting, " 1,18 " « 

200 pieces Nankin, each 42 yards, " ,39 " « 



$113651,^ 
Received payment, 

f'or Stephen Notmst, 

John SHmpion. 
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IT XXIX. WINE MEASURE. 


Repeat the 


TABLE. 


4 gills (gi.) .... make ... 1 pint, . . . 


2 pints main . , 


, . 1 quart, . . 


4 quarts main . . 


> • 1 gallon, . . 


SI j- gallons nidto • . 


, . 1 barrel, . . 


42 gallons •»...»«)(•.. 


. 1 tierce, . . 


63 gallons* mate . < 


. . 1 hogshead. 


2 hogsheads ... mate . . 


, . 1 pipe, . . . 


2 pipes ...... mate . . 


. . 1 tun, . . . 



Ogn pt. 
aign qi. 

tign gaL 

•i^ bl. 

»\ga tier. 
a\gn hhd 

•IgB P< 

•iga 1. 

1. At 2 cents a gill, what will 1 pint of xttolasses cost? 
What will 2 pints ? 4 pints? 5 pints? 6 pints? 8 pints? 
10 pints? 12 pints? 20 pints? 50 pints? 100 pints .^' 

2. At 84 cts. a gallon, what will 1 at of ale cost ? What 
"will 2 qts. ? J a gallon ? How mucli will 48 cents buy ? 
Will 60 eta.? WiU 72 cts.? Will 120 cts. ? WiU 150 ctJ ? 
Will 180 cts.? 

3. When rum is a dollar a gallon, what is a hva^l vroix, ' 

* Hoffsfaoadi containing liquors, molatftet, Slc, ar« ftf vi '^ ' •r''..^.^«^ 
geaeratV Mceadiiy 100 ^Jou. 
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What is a hogshead worth? What is ^ of a hogsiiead 
worth? (A hogshead is divided into 63 parts, or gallons ; 
therefore 1 gallon is ^.) What is ^ ? if ? fS ? 

4. At a dollar a gallon, how many quarts will 50 cents 
buy? WiU $2? WiU $2,25 ? Will $3 ? Will $3.50? 
Will $4? Will $6? WiU $10? Will $20? Will $30? 

5. At $100 a ho^^head, what will 2 pipes of wln3 cost ? 
What will 3 pipes t 4 pipes ? 6 pipes ? 1 tun? 3 tuns ? 
4 tuns ? 

6. How many gills in 4 pints ? In 2 quarts ? In 3 qts. t 
In 4 qts.? In 6 qts.? Jn 12 qts.? In 20 qts.? 

Q. From what you have now been doin^, for what purpotes would 
ycv infer that thi» measure is used ? 

A, To measure wine, spirits^ vinegar, oil, cideri 
honey, mead, &c. 

Q. What are the denominations of this measure 7 

A. Gills, pints, quarts, gallons, barrels, tierceSi 
hogsheads, pipes, and tuns. 

Abte. — The wine eallon contains 331 solid inches, and is in tbe same pr(»- 
iMrtion to the ale galfon of S^ solid inches, as the pound Troy is to the pound 
avoirdupois. 

Exercises for the SlcUt. 

1. In 4 pints how many gills ? In 20 pints how many gills? 
A96ffills. 

2. How many pints in 16 gills ? In 80 gills ? A. 24 pints. 

3. How many pints in 2 quarts? In 480 quarts? A. 964 
pints. 

4. How many quarts in 4 pints ? In 960 pts. ? A. 482 qts. 

5. In 2 hogsheads how many gallons ? in 4137 hhds. ? A, 
260757 gallons. 



ALE OR BEER MEASURE. 

Repeat the 

TABIiE. 

2 pints laaks ... 1 quart, . . . . siim qt. 

4 quarts naiM ... 1 gallon, ...■!«& gal. 

36 gallons mahs ... 1 barrel, ... sign bar. 

fri gallons KMhs . . . 1 hogshead • . lign hhc 



I. rftr^? "^ Miy pmts m 2 quarts ? In 6 qts.? In 10 qts.? 
j&'->;/V^V.- lo 500 qts.? In 600 qts.? 
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2. Uow mBiiY quarts m 8 pints? In 10 pints? In 13 
pints? In 20 pints ? 

3. What will 1 gallon of beer cost, at 2 cents a quart? 
What will 2 gallons ? What will 4 gallons? Will 5 gallons? 



Q. From these examples; what would you infer is the use of this 
measure? ' 

A. To measure ale, beer, and milk. 

Q. What are the denominations of this measure 1 

A. Pints, quarts, gallons, barrels, and hogsheads 

JVMe. — A galloD, beer measure, contains S69 cubic inches 

Exercises for the Slate, 

d How many pints in 2 quarts ? In 3600 qts. ? Jl, 7204 
pints. 

7. fiow many quarts in 4 pints? In 7200 pts.? A, 3609 
quarts. 

8. How many gallons in 2 barrels ? In 620 ba)^ ? ^. 22392 
gallons. 



Repeat the 

2^ inches (in.) 
4 nails . . . 

4 quarters . 
3 quarters . 

5 quarters . 
^ 6 quarters . 



CLOTH MEASURE. 
TABLE. 



make 



make 
make 
make 
make 



1 nail, tiffn na. 

1 quarter of a yd., ^ign qr. 

1 yard, iipi yd. 

1 EU Flemish, . . ign E. FL 
1 Ell English, . . ^go E. E. 
1 Ell French, . . d«- E. Fr. 



1. How many nails in 2 qrs. ? In 4 qrs. ? In 8 .^ In 10 ? 
In 11? In 12.* In 15? 

2. How many quarters in 1 yard ? In j a yard ? In Ij 
yds.? In 2 yds.? In 5 yds.? In 7 yds.? In 9 yds.? In 
12 yds.? In 20 yds.? In 30 yds.? 

S, At 2 cents a quarter, what will 1 yard of cloth cost? 
i a vd. ? U yd. ? 2 yds. ? 5 yds. ? 7 yds* ? 9 yds. ? 
riyJe.? 100 yds.? 

4. How manv quarters in 2 ells Plcraish? 3? 5? 7? 9? 

11? 12? 15?;*? 

5. How many quarters in 3 ells English ? il? 6? 8? 10? 
11? 20? 

7 



i 
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6. How many quarters in 5 ells French? 7? 9? 11? 
12? 15? 20? 

7. If ^ of a yard of cloth cost 10 cts^ what cost f ? f ? 
*? I? t? f? li? If? li? li? 1|? 2? 3? 
6? 8? 10? 

8. If I of a yard of tape cost 5 cents, what will 1 yd. cost ? 
What will 2 ells Flemish ? 3 ells English? 4 ells French? 



Q. From what you have now been doing, for what purposes woa«<i 
you infer that this measure is used ? 

A, To measure all kinds of cloth. 

Q. What are the denominations of this measure 7 

A. Inches, nails, quarters, yards, and ells. 

Exercises for the Slate. 

9. How many quarters in 2 yards ? In 96872 yds ? 

Ji. 107496 qrs 

10. How many yards in 8 quarters ? In 107488 qri^. ? 

Jl. 26874 yds 

11. How many nails in 3 quarters ? In 42000 qrs. ? 

A. 168012 na 

12. How many quarters in 12 nails } In 168000 na. ? 

A, 42003 qm. 



DRY MEASURE. 

Repeat the 

TABLE. 

2 pints (pt.) .... mate . . . ] quart, dga qt. 

B quarts main ... 1 peck, 8ii:n pk 

4 pecks nate ... 1 bushcl, . . . . sifa bu. 

How many bushels make a chaldron ? A, 36. 

1. How many pints in4qts.? In 6? 7? 9? 10? 50? 
100? 200? 

2. How many quarts in 2 pecks? In3? 4? 5? 6? If 
8? 10? 12? 

3. If you give 5 cents for 1 quart of flax-seed, what will 

2 pecks cost ? T pecks ? What will ^ of a peck ? | ? | ? 

t ? Y- 5 ? i ? a ? Ilo^ much will 10 cents buy ? 15 
db. ? ' tiO V t3. ? 25 cts. ? 80 cts. ? 40 cts. ? 

4. How many peckff in 3 bushels ? In 4 ? In 6 ? In 10? 
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In 13? In 15? In 20? In SO? In 40? In 50? In 60. 
In 70? In 80? In 90? In 100? 

5. At 10 cts. a peck, what wiU a bushel of salt cost? 
WhatwiUiofabu.? iofabu.? 2bu.? 3ba.? 4bu.? 
6bu.? 10 bu.? 

6. At 40 cts. a bushel, how much rye can you buy for 20 
cts. ? For 30 cts. ? For 60 cts. ? For 70 cts. ? For 80 cts ? 
For 100 eta.? For 120 cts.? For 160 cts.? For 360 cts.? 



Q. From what you have now been doings, for what purposes woiLd 
ycu infer that this moasure is used 7 

A. To measure corn, seeds, roots, fruits, salt, 
oysters, coals, &c. 

Q. What are tl^e deoominations of this measure t 

A. Pints, quarts, pecks, bushels, and chaldrons. 

Exercises for the Slate, 

13. How many pints in 3 quarts ? In 3S1 qts. ? A, 648 pta 

14. How many quarts in 6 pints ? In 1284 pts. .' ^. 645 at& 

15. How many pecks in 2 bushels ? In 32 bu. ? Ji, 136 pks. 



TROY WEIGHT. 

Repeat the 

TABLE. 

9i grains (gr.^ • • . iMka . . . 1 pennyweight, d^a pwt 
SO pennyweignts . . amk» ... 1 ounce,. . . . aiffA oz. 
12 ounces . . • . . iMia . . . 1 pound, . . . tifft lb. 

1 How many grains are there in two pennyweights? 

2. What are 2 pennyweights of gold worth, if 1 grain Ib 
worth 2 cents ? 

3. How manypennjTweights in 5 ounces? In 10? In 12? 

4. Yon carry 2 ounces of old gold to a goldsmith, and hB 
florrees to give you 10 cts. a pennyweight ror it ; how much 
will the 2 ounces come to? WillSoz.? Will4oz.? Will 
5 oz. ? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 
DDunds ? In 5 pounds ? In 6 pounds ? In 7 pounds ? In 
10 pounds? In] 2 pounds? 

6L What will a silver cup come to, that weighs 2 pounilfl, 
ff you get 1 dollar an ounce for it? If you eei 2 dole.? 3 
4oU.? 4 dels.? 5 doll.? 
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Q. How is the fineness of gold expressed f 

A. In carats. 

Q. How many carats make an ounce f 

A, 22. 

Q. How many parts is an ounce of silver divided into? 

A, 20. 

Q. What are the i>arts taUed 7 

A. Pennyweights. 

Q. How many carats fine is such gold as will abide the fire imthoiil 
J09B accounted T 

A. 24. 

Q. How many ounces are there in a pound of niveT; that loses 
nothing in trial 7 

A. 12 

Q. What 18 that base metal, which is sometimes mixed with gold 
or silver, cailed 7 

A. Alloy. 

Q. From what you have now been doing, for what purposes would 
j[OU infer that this weight is used 7 

A. To weigh jewels, gold, silver, coin, bread 
and liquors.* 

Q. What are the denominations of this weight t 

A. Grains, pennyweights, ounces, and pounds* 

Exercises for the Slate, 

16. In 2 pouads how many ounces ? In 4200 pounds ? 

Ji, 50424 OS. 

17. In 24 ounces how many pounds? In 120000 ounces? 

^. 10002 lbs. 

18. How many grains in 4 pounds ? In 3600 pounds ? 

A. 20759040 gr . 

AVOIRDUPOIS WEIGHT. 

Repeat the 

TABLE. 

16 drains (dr.) . • • mi]* 1 ounce, rfn oz. 

16 ounces ...••• aoa 1 pound,t iisii lb. 



28 pounds nMke 1 quarter of a hun- ) 

dred weight, j "^ ^'• 

4 quarters . . «- . Mte L hundred weight, . rign cwf^ 

20 hundred weight . n»i» 1 ton df« T. 

*A pound Avoirdupot* it hMivier than a pound Troji but an oanca Troy t> 
^"TJ^' ***■ ** oanee avoirdupoM. 
fl%0ptmail •Toirriupoia ia oqaal to U •». U v«V \V^ V^BA*tT«r|. 



\ 
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1. How many ounces in 2 pounds ? In 3? In 4 ? In 5 ? 

2. At 2 cents an ounce, what will 2 lbs. of tea cost? Will 
8 lbs.? Will 4 lbs.? WmSlbs.? 

3. How many pounds in 2 qrs. ? In 3 qrs. ? In 4 qrs. ? 

4. What will 2 quarters of raisins come to, at 10 cts. a 
pound ? What will 3 fjrs. ? What will 4 qrs. ? 

5. If vou give 2 dollars for 1 qr. of flour, what must you 
pay for 14 lbs. ? For 7 lbs.? For 3i lbs.? 

6. How many quarters in 2 cwt. ? In 4 cwt ? In 5 cwi;. ' 
In 6 cwt.? In 8 cwt ? In 12 cwt ? In 15 cwt ? In 20 
cwt? In 30 cwt? 

7. At $1 a quarter, what will 2 cvrt, of sugar cost? WAi 
4 cwt? Wilis? Will 6? Will 8? Will 10? WifllS? 
Will 20? Will 30? 

8. How many hundred weight in 2 tons ? How miny in 
3 tons ? In 4 tons ? In 5 tons ? In 6 tons ? In 8 tons? 
In 10 tons? 

9. You buy 2 tons of hay, and pay 1 dollar a cwt for it ; 
what will it come to ? What will 3 tons ? What will 4 
tons ? What will 5 tons ? What wiU 6 tons ? What will 
8 tons ? What will 10 tons ? What will J of a ton ? What 
will i of a ton ? What will g^ ? (A ton is divided into 20 
cwt or 20 parts ; therefore ^ia 1 cwt) What will ^^ ." 

^? A? i%? w 

10. What will 2V of a quarter of coffee come to, at 11 ets 
a pound? What will X? /g-? J^? A? H? What 
wm3pounds? 5? 7? 9? '10? 



Q. From whM ytyii have now been doingv^for what purposes wou!d 
you infer that this weight is used 7 I^ 

A, To weigh all coarse gii^ds, that are subject 
to waste, such as hay, flour, &c., and all metala 
except gold and silver. 

Q. What are the denominations of this weight? 

A. Drams, ounces, pounds, quarters, hundreds 
and tons. 

Exercises for the Slate. 

19. How many hundred weijjht in 2 ions? In ^Z'ii toM' 
j3. 56680 cwt. , 

20. HoiV many ounces in 2 pounds? In 104000 pounds' 
jf . 16640U2 n. 

fi 
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21. In 8 quartera hov many hundred weight? In 240 qi». ^ 
jf. ejcwt. 

22. In 1 hundred weight how manj quarters ? ^.4 qrs. In 
4 qra. how many pounds ? A. 112. 

Jf&U —By the last example it appeari, that 113 ponnda make 1 hundred 
weight \ bat in our populous tovraa, eapeciadlj teaporta, traderi buy and mM 
by the 100 pounds. 

APOTHECARIES' WEIGHT. 

Repeat the 

TABLE. 

20 grains (gr.) . . . make ... I scruple, . . . . iifn 9. 
3 scruples ..... nujw ... 1 dram, ticn 5. 

H drams make ... 1 ounce, . • • • alfa §. 

12 ounces aoake ... 1 pOUUd, . . . . ilfn lb. 

Q. What is tlie use of this weight T 

A, By it apothecaries compound their medicines 

Q. Do they buy and sell by this weight T 

A. They buy and sell by avoirdupois weight. 

Q. What are the denomiualions of this weight 7 

A. Grains, scruples, drams, ounces, and pounds 

Exercises for the Slate, 

23. How many drama in 2 ounces.' In 4360 ounces.'' A 
34890 drams. 

24. How many ounces in 16 drams? In 6464 drams? A 
810 ounces. 



LONG MEASURE. 
Repeat the 

TABLE. 

3 barley corns (b. c.) make . 1 inch, i<gn in. 

12 inches make . 1 foot, tl^ fl. 

3 feet make . 1 yard, ^ffn yd 

5J yards make . 1 rod, pole or perch rd. 

40 rods < , , make . 1 fuflong,. . . . aiffn fur 

8 furlongs make . 1 mile, ... . . .ipi m. 

3 miles . . . . ^ . • m%\» . 1 league, . . . . aipi lea. 

69 j statute miles, . . . make . 1 degree on the earth, ^ 
3G0 degrees, tho circumference of the earth 
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1. If a man travel one furlong in 5 minute?, how fhr can 
he go in 10 minutes ? In 15? IniW? InaC? 

2. How many barley corns in 2 inches ? In 3 ? In 4 ' 
In 5? In 6? In7? In8? In9? In20? 

3. How many mches are 6 barley corns ? Are 12? Are 
15? Are 18? Are 21 ? Are 34? Are 27? Are 60? 

4. How many inches in 3 feet ? In 5 feet? In 12 feet ? 

5. How many rods is 1 furlong ? Are 2 ? Are 4 ? Are 6 ? 

6. How many furlongs in 80 roOs ? In 160 ? In 240 ? 

7. How many furlongs are there in 2 nJles ? In 3 ? In 
4? In 6? In 7? In 8? In 9? 

8. How many miles In 16 furlongs ? In24? In32? In 
48? In 56? 

9. How much is j of a mile ? Is f ? Is f ? J^ |? Is 
i? Is I? Isf? 

10. If you travel a mile in 16 minutes, how much tim« 

will it take to travel ^ of a mile ? How much f ? f ? { ? 
I? 1 furlong? 4 furlongs? 16 furlongs? 

Q. What is the use of long measure 7 

A. To measure length only. 

Q. What is the use of the league ? 

A. Distances at sea are measured hj it. 

Q. What are the denommations of this measure 7 

A. Barley corns, inches, feet, yards, rods, fur- 
longs, miles, leagues and degrees. 

Exercises for ike Slate, 

25. How many furlongs in 2 miles? In 26784 miles? 
4. 214288 fur. 

26. How many fUrlongs in 8Q loda? In 627360 rods? 
-fl. 15686 far. ' 

27. In 2 rods how many yards ? In 11010 rods ? (To muV 
liply hy 5i, 8|, &c., consult !I XXVII.) A, 60566. 

^. In 11 yards how many rods? A. 2 rods. In 66 yards 
how many rods? We cannot easily divide Q^ by 5}, but we 
may muluply 66 by 2, making 132 half yards, which we can 
divide by 11, the half yards in 5i ; thus, 60 X 2 « 132 ^11 =12 
rods, .mis, Hence^ to divide by 5^, 3<)^, &c., we need only 
bring the divisor into halves, quarters, ^., also the dividend 
Into the same, and the quotient will ise the answer. 
S9. In 132 yards how many rods ? In 4*^ yards* ? A. 71)2 rod* 
30. How many barley corns in 2 inoiics ? In 27?^j5 niches ? 
A 8351% 
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LAND OR SQUARE MEASURE. 

Repeat the 

TABIDS. 

144 square inches . , . nmsa 1 square foot 

9 square feet .... main 1 square yard 

30^ square yards, or > 1 souare rod 

272j square feet, j* "^ ^ ^^^ '^• 

40 square rods .... imte 1 square rood. 

4 square roods . . . make ...... 1 square acre. 

640 square acres . . . n»k$ ...... 1 square mile 

1. How many square inches in 2 square feet? 

2. How many square feet in 3 sr^uare yajds ? In 4 ? In 
5? In6? In7? In8? InP? InlO? Inll.J> In 12? 
In20? In30? In40? InSO? In60? 

3. How many square yards in 36 square feet? In 45? 
In 54? In 63? In 72? In 81? In 90? In 180? In 
8170? In 360? In 450? In 540? 

4. How many square rods in 2 square roods ? In 3? hi 
4? In 6? In 8? 

5. How many square roods in 80 square rods? In 120? 
In 160? In 240? 

6. At a dollar a square rod, what will 2 square roods come 
to? What will 3? 4? How many rods can you buy for 
120 dollars? For 160 doUars? For 240 doUars? For 
320 dollars ? For 400 dollars ? For 40 dollars ? For 20 
dollars ? For 10 dollars ? What would ^ of a rood come 

to? ^? ^ff? f*? A? W V is? i? 



Q. ^^liat is the use of this measure 1 

A. To measure length and breadth only. 

Q. What are Uie denominatioiis of this measure 1 

A, Inches, feet, yards, rods, roods, acres, and 
miles. 

Exercises for the Slate. 

31. In 2 aqiiare rooils Ikiw many square rods ? In 450 crquare 
roods » A. 18()--t') rods. 

;ilf. Ia'-.\ nmiiy squar<^ acrMs* in 2 square niU<^? In 234S 
square n i ik . f A, 1 500 .' 60 sq. ik * 

30. how man/ square' yard* in 4 square roda.^ In 193600 
gquaretoda? *y. 5d5i)o21 
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RBDUCTION 81 

tsOiM OR CUBIC »TEASUR£L 
Kepeatthe 

1728 tforld inches ....... mv . 1 solid foot 



40 feet of round timber, or J , .^^ ^. . „ j 

60 feet of hewn timber, ) — • ^ ^n* <>' ^o^d. 

27 solid feet aoa . 1 solid yard. 

1. What will a parcel of wood come to, which is 8 feet 
kmg, 4 feet high, and 4 wide, at the rate of 6 dollars a cord ? 

2. If you pay 80 dollars for a ton of round timber, what 
will 80 feet come to ? What will 120 feet come to ? 



Q4 What is the use of this measare % 

A. To measure length, breadth, and depth. 

Q. What are the denominations of this measure 7 

A. Inches, feet, yards, tons, and cords. 

Exercises for the Slate, 

34. In 2 cords of wood, how many aolid feet? In 28 cordi? 
S, 3810 feet. 

80. How many solid inches in 2 solid feet? In 2800 solid 
leet ? j9. 4841856 solid inches. 

36. How many solid feet in 345600 solid inches ? In 691200 
solid inches ? A, 600 soUd feet 



TIME. 
Repeat the 

TABLE. 

60 seconds (s.) mak^ . 1 minute, . tinn m. 

60 minutes mate • 1 hour, . . rigii h. 

24 hours nwhi . 1 day, ...•%» d 

365jt days mate • 1 year, . . n^ yr 

100 years a»te • 1 century, . tiga cen 

7 days ;*...,.... lattos 1 wieek^ . . ttro w. 

"4 weeks . K mito \ 1 months « *ign ma 

13 months, 1 day, 6 hoars, «»)» . I 3u\\«xv^^^t. 

J 2 calendar montba • . . iMk» • \^^^^ « J^i«^'^^ 



83 ARITHMETIC. 

1. If a man earn a d:.nar a day, how much will he earn in 
2 weeks? In 5 weeks? In 7? In 9? In 20? In 40? 

in 4- of a week ? In -f ? In f ? In f ? How many weeks 
could you hire him for $7 ? Forl4? Por28? 

2. A boy is to have $2 a week in a store ; how much must 
the merchant pay him for one month's time ? For 2 ? For 
5 ? For 10 ? How long must he stay to come to 8 dollars ? 
To 32? To 40? To 80? 

8. If a man has $12 a month, what will two months' work 
come to? What will 4? What wiU 5? What will 7? 
Whatwill9? What will 1 year ? 2yeaiB? j^ofamonthr 

nr' TZ' Tz* 

4. How many seconds in 2 hours ? In 3 ? In 4 ? In 5 ^ 

In 6? 

5. If a watch click once in one second of time, how many 
times will it click in two minutes? In 3? In 4? In 5? 
In 6? How many times in ^ of an hour ? In f^? In j-? 

In**? 

6. How many minutes are there in 1 hoar ? In i an hour? 

In i? In i? In 4^? In M? In 1^? In 2? In 4? 
Info? 

7. How many hours in 2 days? In 3? In i? In |? 

In A? In A? Inii? 

8. How many days in 2 weeks ? In 4 weeks ? In 6 ? In 
S? In 12? In 20? In 30? 

9. How many weeks in 2 months? In 3? In 4? In 5? 
In 6? In 7? In 8? In 9? In 10? In 20? In 50? 
In 100? 

10. How many months in 8 weeks? In 12? In 20? 
In 40? 

11. How many calendar months in 2 years? In 4? In 7? 
In 12? 

12. How many years are there in 24 calendar months ? 
In 48? In 84? In 144? 

13. If a man have I dollar for ^ of a year, what will -A 
come to ? What will 1 year come to ? How long coiuo 
you have Mm for 6 dollars? For 12 ? For 24 ? For 36? 
For 60? For 144? 

14. If work bd a dollar a day, what would a year's wag^ 

«Hneto? " Whati^ould JfYO^ayew? Whatf^-j? What 
>iT? What :^? What 411? 
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Q, How many days are there in each month 7 

A. Thirty days hath September, 
April, June, and November, 
February hath twenty-eight, 
And thirty-one the others rate. 

I Q. How many days are there in Jacuary ? In February f In 

; March ? In April 7 In May 7 In June 7 In Ju^*' 7 In AugusU 

I In September 7 In October 7 In November 7 In l)ecember 7 

Q. How many days has February in Bissextile; or Leap Year 7 

A. 29. 

Q, When the year of our Lord can be divided by 4 without a re 
mainder, what is the year called 7 

A. Bissextile, or Leap Year. 

Q. What year was 183S 7 

A. Bissextile. 

Q. Why 7 

A. Bec&use 1832 can be divided by 4 without 
a remainder. 

Q. When will the next Leap Year be 7 

Q- How many days are there in BissexUle or Leap Year 7 

A. 366. 

Q. What are the denominations of this measure 7 

A, Seconds, minutes, hours, days, years, can 
tunes ; also weeks and months. 

Exercises for the Slate. 

37. How many hours in 120 minutes? In 960360 minutest 
4. 16008 hours. 

38. How many days in 4 years ?-4x365i. In 44 years' 
^. 17532 days. 

39. Reduce 2 weeks to days; 318 weeks to days. A. 2240 
days. 



/ 



CIRCULAR MOTION. 



Q. What is meant by Circular Motion 7 

A. The motion of the earth and other planeQi 
tound the sun. 

Q. Wh' lis it used for? 

A. For reckoning latitude and longitude. 



64 ARITHMETIC. 

Repeat th« 

TABLE. 

60 seconds {") ... mkt ... I minute, ... mcb ^ 

60 minutes mk* . . • ^ degree, . . . . itgii o. 

30 degrees '..... imm* . « • 1 sign, ..... lifii S 
12 signs, or 360 degrees, the whole great circle of the 
Zodiac. 

1. How many seconds -are in 3 minutes ? In 6 ? In 10 ' 

2. How many minutes are in 2 degrees ? In 5 ? In 6 : 
In 7? In 9? 

3. How many degrees in two signs ? In 3? In 4? In (J? 

4. How many degrees does the sun travel over in ona 
day, or 24 hours ? ^. 360. 



Q, How many decrees does the sun pass oyer in one day, n^.t 
reckoning the night, when the days and nights are of an equal length / 

A. 180. 

Q. How many degrees in one hour T 

A. 15. ^ 

Q. Why ? . 

A. Itecause the sun travels over the circumfer- 
ence of the earth in 24 hours, he must travel over 
15 degrees in one hour, for 15 times 24 are 360. 

Q. How many decrees in 2 hours ? In 4 7 In 6 7 In 10 7 InSOf 
Q. What is the difference of time, then, between London jthror^ 

which the meridian runs, and from which longitude is generally com 

puted) and 15 'degrees east of London 7 

A. One hour. 

Q. Why 7 

A. Becaiuse the sun travels 15 degrees in one 
hour. 

Q. Wlil^t is the diflerence of time between London and 30 degrees 
west of London 7 What 60 degrees 7 What 7d degrees 7 

Q. The diiference in distance between Washington in the District 
of Cohimbia, and Missonriopolis in Missouri, is 15 degrees; what is the 
dfflTerence of lime between those places 7 ^^ 

Q. Wliat are the den<^ii9inatinnf> of Circular Motion 7 

. ^ A. Seconds, minutes, degrees, signs, and circles. 

Exercises for the Slate. 
40. How many degrees in 2 ugns? In 9602 signs? A. lOSMiO 
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4t. In 120 minutes how many degrees ' In 192000 minutes ' 
A. ^02 degrees. 

y^-^^^^^^"™ ■ III- ' 

TABLES OF PARTICtLARS. 

Q. How many single things make a dozen? A, 12 

Q. How many dozen a gross? -4. 12. 

Q. How many dozen a great gross ? , , . , A, 144 

Q. How many single things a score 1 , , , , A, 20. 

Q. How many score a hundred ? A, S, 

Q. How many sheets make a quire of paper? A. 24. 

Q. How many quires make a ream ? . . . . ^4. 20. 

1. How many smgle things are in 2 dozen ? In 3 .'^ In 5 ? 
In 12? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
erjece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to, at $1 a 
dozen ? 

4. What will 2 quires of paper come to, if you give 1 
cent for a sheet ? What will 3 quires ? What will 4 quires ? 

5. If you give 20 cents for 1 quire of paper, how many cents 
must you pay for 1 ream ? For 2 reams ? 

Q. How many pounds in a barrel of pork ? A . 200. 
Q. How many pounds in a barrel of beef? A, 200. 

6. What will a barrel of pork come to, at 4 cents a 
pound? 

7. What will 2 barrels of boef come to, at 4 cents a 
pound? 

BOOKS. 

Q. When a sheet is fi)lded into 2 leaves, what is it 
called? A, Folio. 

Q. When folded into 4 leaves, what is it called ? 

A. Quarto, or 4to. 
Q. When folded into 8 leaves, what is it called ? 

A. Octavo;- or 8va 
Q. When folded into 12 leaves, what is it called ? 

A. Duodecimo, or 12^110 
Q. When folded into 18 leaves, what ia \l c^V\^^\ 

A, \%tw^ 
8 
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ee ARITHMETIC. 

STERLING MONEY. 

Repeat the 

TABIiE. 

4 farthings (qrs.) . naiM ... 1 penny, . . . . iifa d. 

12 pence nrnko ... 1 shilling, . . . iifB s 

20 shillings nuLke ... 1 pound, . . » , tign £, 

1. How many farthings are there in 2 pence.' Id 3? 
In4? In 6? In 8? In 10? In 12? In 20? 

2. How many pence are there in 2 shillings ? In 3 ? fn 
5? In7? 

3. How many shillings are there in 2 pounds? In 3? 
In 6? 

4. If 1 pair of gloves is worth 8 pence, how mainy pence 
are 2 pair worth? 3 pair? 4 pair? 5 pair? 6 pair? 
10 pair ? 

5. When a bushel of wheat costs 10 shillings, what will 2 
bushels cost? What will 4? What will 6? WhatwiU9? 
What will 12? 

6. If 1 cart cost 1 pound, how many shillines will buy 2? 
How many 3 ? How many 4 ? How many 5 ? How many 
D? How many 12? 

7. How many farthings will buy 2 inkstands, if they cost 
a penny apiece ? How many will buy 3? How many wiD 
buy 4 ? 

JVotc — ^Tbe characters used for English money are Ji. for lAkrOf the Latin 
• for pounds : s. for Solidif the Latin for shillings j d. for Jbenarii, the Latfai fot 
^nce ; and qre, for Qiuufronte*, the Latin for farthinga 

A pound sterling is equal to $4,44| cents, Fed. Money 

An English guinea, ** 4,75 cents, 

An English shilling " 23 cents, 

9 I, Federal Money, is equal to 45. 6d, sterling. 

Q. How is 1 farthing sometimes written? •^* i d. 

Q. If ow are 2 farthings sometimes written ? •^. i d^ 
Q. How are 3 farthings sometimes written ? .^ } d. 

Exercises for the Slate, 

42. Haw many shillinffs in 8 poimds? In 4200 pouadli:' 
Jl. e406(S shillings. 
43 B0W mtaiy ponce in 3 shillings? In 2(!k00 shillingLf 
#^> Jl:ii36 pftnee 






\ 



REDUCTION. y* 

44. How many farthings in 4 pence? In 2700 pence' 
A, 10816 farthings. 

45. How many pence in 8 farthings? In 6200 farthings' 
A. 1552 pence. 



PRACTICAIi APPLICATION OP REDUCTION, 

Involmi(i>g the Rule, with Miscellaneous Examples, 

1. At 20 cents a quart, what will 2 gallons of rum cost ? 
What will 4 gallons ? What will 5 gidlons ? 

2. At $60 a hogshead, what will 2 pipes of wine come to? 
What will 4? WhatwiU6.5> 

3. How many minutfes in 2 hours ? ' in 4 ? In 6 ? 

4. How many weeks in 14 days ? In 21 ? In 49 ? 



Q. What are such (jpiestions as these in 7 

A. Reduction. 

Q. What, then; is the changing numbers from one denommattoQ to 
another called ? 

A. Reduction. 

Q. Li 2 bushels of com, how many pecks 7 

Q. Are 8 pecks of corn as much as z bushels 7 

Q. Is the value altered, then 7 

Q. Do j'^ou multiply or divide, to find how many furlongs there an 
In 2 miles 7 

Q. When, then, the reduction is performed by mnltiplication, what 
Is it called 7 

A. Reduction Descending. 

Q. Do you mult^oly or divide to find how many gallons there aao 
Id 8 quarts 7 v 

Q. When, then, the reduction is performed by division, what is it 
caUed7 

A. Reduction Ascending. 

Q. From the precedin^en^rks, how many kinds of reduction do 
there appear to be 7 and wlitafare they 7 

A. Two ; — Redi^tion Ascending and Descend'* 

Q. What do you multf ?y 2 furlonffs by, to bring them into rods I 
Q. As a general nile,l lien, what clo you multiply furlongs by I 

A. By what makes a furlong. , 
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A, Bushels by what makes a bushel, days by 
what makes a day, (fee. 

Q. What do you divide by to bring- 8 gills into pints ? 
Q. As a ff-eneral rule, then, what must you divide gills, minutei^ 
quarters, &c. by? 

A, Gills by gills, minutes by minutes, quarters 
by quarters, &c. 

Q. Why do you divide thus ? 

A, Because 4 gills are equal to 1 pint, 60 
minutes to 1 hour, (fee. 



Q. What do you multiply pounds (money) by % 

A. Shillings. 

• Q. What do you mAtiply shilliags by 1/^ 

A. Pence. * 

Q^ What do you multiply dayi by ? 

A, Hours. 

Q. What do you multiply by, to bring 25 pounds into farthings 1 

A. By 20, 12, and 4. 

Q. How do' you bring 40 cwt. into tons 7 1 cwt. into drains I 
I ton into drams ? Drams into tons 7 Drams into cwt. 7 I lb. into 
grains 7 Grains into pounds 7 Ells Flemish into nails 7 Nails into 
ells Flemish 7 Quarters into ells English 7 Ells English into quarters 7 
5 bushels into pints 7 200 pints into bushels 7 860 degrees into inches 7 
Feet into furlongs 7 5 weeks into seconds 7 Seconds into weeks 7 
Years into seconds 7 Seconds into years 7 How do you tell what 1 
tun of wine will cost, at 6 cents a gill i 

Exercises for the Slate. 

46. At 6 cents a pound, what will 2 qra. 8 lbs. of sugar cost? 
OPERATION, 
qrs. lbs. 



2 

28 



8 



56 lbs. 
8 lbs. 

64 lbs. 
6 cts. 



93,84 Ans. 



Q. Why do you q»ultiplj the 2 qrs. by 
281btf.? 

A. Because, since it takes 28 poundv 
to make 1 qt., tl)fere will of course be 28 
times as mahy fpounds as quarters ; that 
is, 28 times thei quarters. 

Q. What do Wm do with the 8 lbs. } 

A, I add it to\56 lbs., making 64 lbs. 

Q. Why do y<l u multiply the 64 lbs. by 
6 cents? ^ 

A Because ^vxrjr pound of sugar curt 
6 cents ; that is, tf times the pounds 
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Pf9l^ of the forgoing Example, 

47. How many quarters of stigai can you buy for 384 eent8| 
ill 6 cents a pound ? 



OPERATION. 

6 ) 384 

28 )n ( 2qrs. 
56 



8 lbs. Ans, 2 qrs. 8 lbs: 



iQ. Why do you di- 
vide 384 cents by 6 
cents? 

Ji, Because y since 
there are 6 times as 
many cents as pounds, 
as often as 6 is con- 
tained in 384) so many 
pounds there will \e. 



Q. Why do you divide 64 pounds by 2d pounds ? 

A. Because every 28 pounds inake 1 quarter. 

Q. What, then, appears to be the method of proof ? 

.^. Reverse t}ie operation ; that is, make the divisors m the 
operation the multipliers in the proof, lUid the multipliers the 
divisors. 

^Cr In examples like the fbllowing, where more thfto one operation in a simple 
mie is employed in their solution, their entire work is inserted in the Key^ by 
means of signs, indicating the exact process of each, with all their intermediate 
results, to the final one, or answer. Besides, when the question is at all intri- 
•ata, the reason for every step in the required operation is fully shown. 

More Exercises for the Slate, 

48. At 5 cents a ^ill, what will 8 pints of rum cost ? A. $1 ,60. 

49. Plow many gills in 20 pints P In 40 pints ? ./9. 240 gills. 

50. How many pints in 80 gills ? In 120 ? ji. 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 delists a gallon ; 
how much did it amount to ? A. ^045. 

62. Hov/ many hogsheads in 126 gallons? In 945 ? A. 17. 
53 At 6 cents a quart, what will 1 hlid. of molasses oome to .^ 
jat. gl5,12. 

54. How many quarts are there in 3 hhds. .^ In 10()? A. 
85956. ^ \ 

55. How many l^ogshcads are there in 756 qts. ? In 252 qts. ? 
A, A. . 

56. Sold 1 tun of t slVrer^ cents a iill ; what did I get for it^ 
A $403,20. ■ 

57. How many girain«, hoi^nsA^iy I 80640. 

58. At 8 cents a ^t. 2 qis. of raisins cosl^? 
A, *31 ,.%. t a tankard to a si 

59. How many [.timI it t< we mail'> in r. .? A. 1708. 

CO. At 8 penco.t many spoons did it ice will ^Wshols of salt 
t^t? A. Oo. mii]i, bribing 15 ingots J 
61. How mnVtfl., wUiCh he wislies to OshiUia^*? A. *wa. j 
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f>2. How many pence in 5 £. ? In 10 ? A, 3600. 
<>3. How many pounds in 480 d. ? In 1440 d.? A. 8. 

64. How many farthings in 4 &. ? A. 3840. 

65. At 6 pence per lb., what will two qrs. of rice cost ? A, 336 
pence. 

• 06. How many qra. of rice, at 6 pence per lb., may be bought 
^r 336 pence f ./3. 12 qrs. 

67. At 6 cents a gill, what will 1 tun of wine cost' 
A. $483,8'4. 

^, How many tuns of wine, at 6 cents a gill, may be bought 
«>r $4H3,84. A. 1 tun. 

69. At 9 pence per quart, what will 16 gals. 2 qts. of molassec 
come to in pence "i A. 594 pence. 

70. How many gallons of molasses, at 9 pence per quart, may 
be bought for 594 pence ? A. lij gals. 2 qts. 

71*. What is the value of a silver cup, weighing 10 oz. 5 pwta 
18 grs., at 5 mills per grain } A. $24,69. 

12. At 5 mills per ^ain, what will be the weight of a silver 
cup that $'24,69 will purchase ? A. \0 oz. 5 pwts. 18 grs. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. of 
fugar ? A. $76,08 cts. 

74. How many hundred weight of siigar, at 12 cents per H^ 
may be bought for $76,08 ? A. 5 cwt. 2 qrs. 18 lbs. 

75. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 d^ 
12 h. labor come to in pence .? A, 187380. 

76. How many years* work, at 9 pence per hour, may be 
obtained for 18738^) pence.' A. 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. 

77. At 20 cents a nail, what is the price of 4 yds. of cloth .^ 
A. $12,80. 

78. At 320 cents a yard, what will 64 nails of cloth cost? 
/I. $12,80. 

79. At i £. 2 s. 6j| d. per vard, what will 20 yds. of broadcloth 
cost in fLirthings ? A. 21640. 

80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt. of 
flax-sred cost? .<?. $77,22. 

81. How mamy shUUnga, at 2 farthings a pill, will 5 T. 1 p.- 

1 hfid. 2 ^rals. 2 qts. 1 pt. 3 gills, cost i A. l!»35 s. 7 d. 2 qra. 

82. At 2 .«»hi]Uugs a quarter, how many durlfars tvill 8 yds. 1 qjk 
of broadcloth cost ? .^.gf \ . * q» •> t 

83. At 2 p«=»nce a v how mti many Us will buy 50 guls 

2 nts. I pt 2 jT.il;? of «V. K $45ineB th6i<j 
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H4 In :U;(K)d.,lIarvi3c 

85. Iij nrm.'O I'iirf 

St; in 2ij j»"i)i<ifMr , 

^' liv H4«6 |»viice, Jeij 

•ir. \i Ki Ibsv Jui;w'V. [ 



Q. What do H A, 1036800. 

A, I add it to\5»i ? A. 3600. 

Q. Why do yo i pence i A, 8400 
6 cents.' 4 25. 

A Beca>u80 evtrjr i^s^ nnJ grains ? 
6 cents ; tnat is, tinjgrAtns. 
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69. In 86400 gnuns, how many scruples, drams, and oanoea f 
A. 4320 scriiples, 1440 drams/ ItiO ounces. 

90. In 256 miles, 30 rods, how many rods.' ^. 81950. 

91. In 81950 rods, how many miles? ^. 256 m. 30 rods. 

92. In 15 lea. 1 m. 6 fur. 2d rods, 4 yds. how many barlej 
corns? ^. 8903304. 

93. In 8903304 barley corns, how many leagues ? Jl, 15 laa. 

1 m. 6 fur. 2d rods, 4 yds. 

94. In 360 ells EjigUsh, 4 qrs. 2 n. how many nails ? S, 
1B04 qrs. 7218 na. 

95. In 7218 na. how many ells English ? A. 360 £. £. 4 q^ 

2 na. 

96. In 3000 E. Flemish, how many nails ? ^. 36000. 

97. In 3600O nails, how many E. Flemish ? A. 3000. 

98. In 500 acres, how many roods ? ^. 2000. 

99. In 2000 roods, how many acres? ^. 500. 

100. In 15 tons of hewn timber, how many solid .nchesf' 
A. 1296000. 

101. In 1296000 solid inches of hewn timber, how many ton; * 
Ji. 15. 

102. In 20 cords of wood, how many solid inches? A, 
4423680. 

103. In 4423680 solid inches, how many cords of wood? 
A. 20. 

104. In 500 bushels, '3 pecks, 7 qts. 1 pt. how many pints? 
A. 32063. - 

105. In 32063 pints, hoV niany bushels ? A. 500 bu. 3 pkiu 
f qts. 1 pt. 

106. in 20 tuns of wine, how many gills ? A, 161280. 

107. In 161280 gills of wine, how many tuns ? A, 20. 

108. In 360 years, 300 days, 20 hours, 50 minutes, and 37 
■econds, how many seconds ? A. 11380731037. 

109. In 11-366731037 seconds, how many years? A 360 yw. 
300 days, 20 hours, 50 minutes, and 37 seconds. 

110* In 8 signs of the Zodiac, how many seconds? A. 
864000. 

111. In 20 purses, each containing 21 guineas, how many 
•hUlings, pence, and farthings ? A. 117C0 s. 141120 d. 564480 
ikr. 

112. In 5 ingots of silver, «ach 5jus. 6oz. 20 grs., how many 
grains? A. loaSOO. . ^ 

113. In 239130 grains, bow many ingots, each 6 i:>K. 11 oc 
1J5 grs. ? jf . 6. 

114. A lady sent a tankard to a silversmith, that '•'^'flip'! 
5 lbs. 3 oz. and ordered it i* '>e raad«» into spooiiSy-oncIi ..» ' i<jh 
2 oz. 2 j#\vt8. ; how many spooiis did it jnol^e ? .-'. 'M'- 

115. A goldsmitji, hrving 15 ingots of .silver, -acli wt^i^-.i -^ 
S Ib^ 7 oz. 3 pwtfi.y wUich he wislies to make iMo bowls ^t ^ ^^«> 
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8 oz.y tankards of 1 lb. 10 oz., salts ofll oz., and spoons of 1 oi. 
25 pwts.y and of each an equal number, how many •will there b) 
of each sort? 

Bring 2 lbs. 8 oz., 1 lb. 10 oz./ll oz., and 1 oz. 15 pwts., inti> 

r>nny weig^hts ; add them up for a divisor > then brin^ 2 lbs . 
oz. 3 pwts. into pennyweights, multiply by 15 for a dividend, 
divide, and the quotient will be tlie answer. A. 7. 

116. In 26880 lbs. of suirar, how many hhds., each 12 cwt« ' 

^.20. 45 » y ^ 

117. How many barley corns will reach found the globe, ii 
being 360 degrees .? ^.4755801600. 

11^^. In running 360 miles, how many times will a wheel 9 
feet 2 inches in circumference, turn round ? A, 172800* 

110. In 172800 turns of a wheel measuring 9 feet 2 inches^ 
how many miles .'* A. 300. 

120. How many times will a wheel, which is 15 feet 9 inches 
in circumference, turn round in goir.g from Providence to Nor- 
wicli, it being 45 miles } A. 15085-[-. 

121. A farmer rents a ulantatlon of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are there in the 
remainder.? A. 32000. 

122. In a lunar month, of 27 davs, 7 hours, 43 minutes, S 
seconds, how many seconds .' A. 2360585. 

• 123. How many seconds is it from the birth of our Saviour 
to Christmas, 1828, allowing the year to contain 365^ days, or 
365 days 6 hours ? A. 570S72f>2800. 

124. When a person is 21 years old, how many seconds old is 
he .? A, 66270^600. 

125. It is supposed the wars of Bonaparte, in 2C.year8, caused 
the death of 2000000 of persons ; how many was this per hour, 

allowing the year to contain 365 days 6 hours ? A, HiV^V^CT' 



r 



COMPOUND ADDITION, 

1[ XXX, 1. William bought an arithmetic for 26. 6 d^ 
and fm ink^tRnd for fit^t How many sJiillings did both cost? 

2. [lurry })urcha.sf'd a vest ; the cloth and making cost 5 s^ 
ike biittoiis )i ii., and tlie thvead 3 d. ; how much d& Uie vest 
cost? 

3* Wiliiani, Harry, and Thomas gathered some nuts ; and 
wLc;^ ti)C>' m4.'aaurea them it was K>uud tliat William had 8 
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fffi. and 1 pt, Harry 3 qts. 1 pt, and Thomas 2 qts. ; how 
lofliiy pecks did they gather m all ? 

4. How many pecks are 3 qts. -j- 1 qt + 4 qts. ? 

5. How many yards are Ji qrs. -f-3 qrs.-}- 3 qrs. ? 

6. How many gallons are 1 qt.-|-2 qts--|- 1 qt? 

7. How many pence are 1 qr.-f- 3 qrs. -|- 1 qr. ? 
.8. How many shillings are 3d.-j-8d.-|-ld.? 
9. How many pounds are 10 s. -f- 18 s. -4- J2 s. ? 

10k How many hours are 50 m. 4-20 m. -j- ^^ ™* ^ 

11. How many feet are 4 in. -j- 10 in. -f- 11 in. ? 

1^. How many minutes in 45 sec. 4- 15 sec. -\- 10 sec.? 

13. How many pounds in 8 oz. -|- 12 oz. -{- 12 oz. ? 

14. How many bushels in 1 pk.4-3 pks.-|-2 pks.? 

15. Sold a Virgil, that cost me 12 s. 6 d., so as to gain 1 s 
<» d. ; how much did I get for it? 



Q. What is this, which you have now been doings, called 7 

A. .Compound Addition. 

Q, Why do you call it Compound ? why not Simple Addition T 

A. Because there are more denominations than 
one. 

Q. What do you mean by more denominations than one 7 

A. Shillings, pence, &c. in one sum; pecks, 
quarts, pints, &.c. in another sum. 

Q. Wliat, then, is the collating numbers of different denominations 
into one ^um called 7 

A. Compound Addition. 

Operation hy Slate illustrated. 

1 . A man bought a cart for 6 £ 12 s. 3 d., a load of hay for 3 £ 
9s. 7 d., and a cow for 4 jC 4 b. 1 d. ; what did he pay for the 
M hole ? 

Q. How do you write the numbcn 
down ? 

w9. Pounds under pounds * slullings 
tinder shHlings^ &c. 

Q. How do you get the 11 d in the 
answer? 

A. I iSndyby adding up the column 
of pence, that it makes 11 d.^ wluak I. 



OPERATION. 
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^. Adding up the column of shillings, I find it makes 25 s. ss 
1 i> 5 s. (for 20 s. in 25, 1 time, and 5 oyer), writing the 5 s. under 
the column of shillings. 

q. What is to be done with the 1 £? 

^. I must, of course, add pounds to pounds, and, to do thi^, 
I join, or carry, it to tlie next column, which is pounds. 

Q. How do you ffet the 14 JB? 

j9. Adding up the column of pounds makes 13 pounds, and 
I £ (to carry) makes 14 £. 

From these illustrations we derive the following 

KULE. 

Q. Flow do you place the cumbers to be added 7 

A, Pounds under pounds, shillings under shil- 
lings, drams under drams, &c. 

Q. At which hand do you beg^ to add ? 

A. At the light. 

Q. How do you add up the first column 1 

A. As in Simple Addition. 

Q. What do you divide the amount by T 

A. By as many of this denomination as make 
one of the next higher, as in Reduction. 

Q. What do you do with the remainder 7 

A. Write it underneath. 

Q What do you carry to the next columa 7 

A. The quotient. 

Q. How loD^ do you proceed in this way 7 

A. Till I come to the last column. 

Q. How do you proceed with this 7 

* A, Add It up, and set the whole amount down, 
as m Simple Addition. 

Proof. Q. What is the proof 7 

A. The same as in Simple Addition. 

More Exercises for the Slate. 

9. Bought a cart for 2£ 15 »., a plough for 18 s. ; how much 
did both cost ? ^. 3 £ 13 s. 

3. Bought a coat for 5 £ 6s., a watch for 1 j& 19 s. > how much 
dlid thny come to ? A. 7£^ s./ 

4. A man bought one load of hay for 6 £ 3 s. and another 
for 7£15 8. Od.; how much did he pre for both .^ wf. 13 £ 

5, SeU tm ox ibr 10j6 16t. 6d., % «owfbt^&\^iA\4.>% 



CX)MPOUNl> ADDITION*. <J5 

kone for 12 £ 6a, Ad.; how murh money did I receive i* 
^. 30£ls.9d. 

G. Bouffht of a grocer 3 gals. 2 qts. of mm, 5 gals. 3 qts. of 
gin, and 4 gals. 1 qt. of molasses ; now many galu>ns did I buy 
fnall? A. 13 gals. 2 qts. 

7. Sold 4 hhds. of molasses, tne firs/ of which contained 42 

rils 2 qts. 1 pt., the second 65 gals. qt 1 pt, the third 50 pila, 
qts., and the fourth 55 gals. 1 qt. 1 pt. , how much was fcold in 
mil ? ^. 213 gals. 3 qts. 1 pt. 

8. A grocer sold 4 hhds. of sugar, weighing as follows ; the 
5rst 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., the 
third 9 cwt. 1 qr. 15 lbs., the fourth 7 cwt. 1 qr. 10 lbs. ; what 
did the whole weigh ? A. 29 cwt. 2 qrs. 21 lbs. 

9. A/ merchant bought 4 pieces of cloth, the first containing 
20 yds. 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third 
2G yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards did 
he buy in all ? A. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. qts. 
at a fburth ; how many bushels did he buy in all ? A. 21 bu. 

3 pks. 5 qts. 

11. A man bought two loads of hay, one wei^hinff 19 cwt. 
1 qr., and the other 18 cwt. 2 qrs. ; how much did both weighs' 
A. 37 cwt. 3 qrs. 

12. A man travelled in one day 27 miles, 3 fur., in another 
dav 30 m. 2 for. 25 rods; how far did he travel in all .' A. 57 m. 
5 fur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contained 

4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 or. 6 lbs., and the third 

5 cwt. qr. 24 lbs. ; what was the weignt of tlie whole. ? A, 
13 cwt, 1 qr. 19 lbs. • 

14. A man has 3 farms ; the first containing 150 acres, 2 
roods, 25 rods ) the second, 200 acres, 1 rood^ 15 rods ; and tlie 
tJiird, 100 acres, 1 rood, 10 rods; how many acres has he in all? 
A. 451 acres, 1 rood, 10 rods. 

15. William resided in Providence, his native place, till he 
was 15 yrs. 6 mo. 4 days old ; he then went to Boston, where ha 
resided 7 yrs. 2 m. 2 aa. ; from Boston he emigrated to Salem, 
where he remained 4 yrs. 3 da. ; from Salem he went to Ports- 
mouth, and resided there two years precisely : now, how 
much time did he spend in these places in all ? A. ^ yrs. 8 m. 
lw.2d. "^ *^ ". 

16. A man brings to market 3 loads of wood ; the first con- 
Miining 1 cord, 64 feet, 864 in. ; tlie second 2 cords, 63 fl . t4 in. ; 
and the third 1 cord, 60 fl. 931 in. ; how much did he U^jap: in 
All * A. ^ cords, 60 ft. 131 inches. 

*7. A goldsmith bought 4 ingots of sHver^ the first ^iS ^^ ^ :':j. 
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weiffhed 8 lbs. 2 oz. 12 pwts., the second 5 lbs. 4 oz. 5 pwts., tbe 
tliird 6 lbs. iO oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pwts. ; 
what was the weight of the whole ? ^. 27 lbs. 5 oz. 3 pwts. 

Id. James is 10 yrs. 2 mo. 3 wks. 4 di. old, Thomas is 11 ym 
11 mo. 5 da. old, Rufus is 9 jrs. 10 mo. old, Harry is 14 yrs. old , 
what is the sum of all their ages ? A, 46 yrs. 2 da. 

{fCr By multipljring the aiwwers to the followinf suma by 2, the true aiwwen 
may be obtained. 

.Vote. — It wiU be well for the learner, not only in thif, but m all rulea, ti 
prove his results, when practicable. 

19. Add together 17 £ 13 s lid. Iqr.. 13Jei0s. 2d. 2qrB- 
I0£17 8.3d. lqr.,7jB7B. 6d. 2 qrs., 2JB 2 b. 3d. 2qrs., Idlf 
i7 8. 10 d. 2 qrs. A. 35 £ 4 s. 6 d. 3 qrs. X 2.. 

20. Add together 4G£ 16 ». 5 d. 1 qr., 2je 8s. 9d. 2 qrs., 58£ 
IGs. 10 d. 1 qr., 316 £ 15 s. 8d. 2qr»., 651 £ 18 s. 9d. 2 qrs., 
405£16s.5d. ^. 741 £ 6 s. Cd. X 2. 

21 . Add together 30 £ 10 s. 3 d. 2 qrs., 14 £ 9 s. 8 d. qr., l£ 
Os. 1 d. 2qr8.,2£8s. 7d. 2qrs.,42£9s.6d.2qr8.,28£5 8, 
4 d. 2 qrs. Jl. 59 £ 11 s. 9 d. 3 qrs. X ?• 

22. Add together 15" "'^ .- ^_ o« _ o iu- o ^. 
15 pwts. 20 grs., 7 lbs. 7 
16grs., 31bs. 6oz. 9pw1 
4 oz. 3 pwts. 8 grs. X 2. 

23. Add together 2 cwt. 3 qrs. 27 lbs., 1 cwt. 2 qrs. 16 lbs., 
3 cwt. 1 qr. 2§ lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt. 2 qrs. 14 lbs., 5 



^ ntt. Jk. 118 yds. 2 qrs. 1 na. X 2. , 

25. Add together 1 pk. 6 qts. 1 pt., 2 pks. 5 qts., 1 pk. 4 qts., 
J pk. 3 qts. 1 pt., 2 pks. 5 qts., 3 pks. 4 qt>4. pt. A. 6 pks 



\/ 41. X It' ., t\i yKia. A, cjrs. 1 na., uu 
^ ntt. Jk. 118 yds. 2 qrs. 1 na. X 2. 

25. Add togt ' -.->.- 

J pk. 3 qts. 1 
qts. pt. X 2. 

26. Add together 38 ^Is. 2 qts. 1 pt. 2 gi., 16 gals,.l qt. 3 gi., 
iO gals. 2 qts. 1 pt. 1 gi., 18 gals. 1 qt. 1 pt. 7 gals. 1 qt. 2 gi., 
30 gaJs. 2 qts. 1 pt. A, 66 gals. X 2. 

SK] ' 

jea. 

2 fur. 32 po. X 2. 

2-:$. Add together 367 acres, 2 roods, 30 rods ; 815 acres, 1 
food, 16 rods ; 40 acres, 2 roods, 20 rods ; 60 acres, 2 roods, 30 
rods. A. 642 acres, roods, 28 rods, X 2. 

29. S^iid, mea^ire.— Add together 12 feet, 1335 inches ; 15 
feel, 1615 indies; 'J feet, 755 inches > 13 feet, 1283 inchea. 
A^ .^2 f.*.^c, 766 inches, x 2. 

uOl 21 'l togetlier 20 yrs. S63 da 20 h. 50 m. 30 sec, 20 yn 
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40 da. 10 h. 30 m. 20 sec, 12 3rrs. 110 da. 13 h. 16 sec, 13 yrs. 
B da. 10 h. 20 in. 14 sec, 7 yrs. 20 da. 8 h. 10 in. 12 sec. A, 56 
yrs. 271 da. 19 h. 25 m. 46 sec. X 2. 

31. Add together 11 S. 29o 16' 59", 20" 45' 11", 89. 3«> 
10' 50", 3S. 10O6'10". w3 12S. 10 39'a5"x2. 



COMPOUND SUBTRACTION. 

IT XXXI. 1. William had 2 qts. of walnuts, and gave 
James 1 pt ; how many had he left.^ 

2. Jtimes, owing Rums 1 s. 6 d^ paid him 6 d,; how much 
did he then owe ? 

3. Thomas bought a knife for 9 d., and sold it for 1 s. 6 d. ; 
how much did he make by the trade ? 

4. Harry and Rufus purchased 3 qts. of walnuts ; Harry 
paid so much towards tliem, that he is entitled to 2 qtSr 1 pt. 
now, what is Rufus's part 

5. A servant, returning with a two gallon jug of molasses, 
perceived that it h^d leaked out some considerable, and, 
wishing to know how much, by emptying it into a 6 quart 
and 1 pint measure, found it exactly filled the measure ; how 
much had leaked out? 

6. From 1 gallon take 3 qts. 

7. From 8 gills tgke 2 pints. 

8. From 1 ounce take 12 drams. 

9. Frcm 2 quarters take 3 nails. 

10. fVom 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 

12. From 2 quarters take 20 pounds. 

13. From 3 weeks take 7 days. 



Q. What is this, which you have now been doing;, failed 1 

A. Compound Subtraction. 

Q. Widt, then, is the taking one number fmm another, of diffcrem 

denominations, called ? 

A* Compound Subtraction. 

Q. Wherein does Comp'jimd differ from Simple Subtraction 1 

A. Simple consists of only one deoominatlon; 
V'Omponnd^ of more than ©u«i. \ 

\ 



OPE'RATION. 

4 4 
yds. qrs. na. 

10 2 3 
7 3 2 

-^Iw^. 2 3 1 



OB ARITHMETIC. 

Operation hy Slate iUusttated, 

]. A merchant bought a piece of cloth containing 10 ydif 
2 qrs. 3 na., and sold 7 yds. 3 qrs. 2 na. ; how much had he iefW 

Q, In this example, how are the nuDi 
hers written down ? 

A, The less under the greater, with 
nails under nails, quarters under quarteifl| 
&.C., as in Compound Addition. 

- Q. How do you get the ] na. in tlio 
answer } 
A. I begin with nails, the least denonu* 
nation, and say, 2 na. from 3 na. leaves 1 na. 
Q. How do you proceed to get the 3 qrs. i* 
A. I cannot take 3 qrs. from 2 qrs., but I can borrow, as hi 
Simple Subtraction, 1 yd. s=4 qrs., from tlie yards; then sa]^ 
4 qrs. joined or added to the 2 qrs. (the top figure) makes 6 qis., 
from which taking 3 qrs. leaves 3 qrs. 

Q. But suppose that, instead of adding first, we subtract firit 
how would you proceed .'* 

A. Taking 3 qrs. from 4 qrs. (borrowed) leaves 1 qr., and Q 
qrs. makes 3 qrs. 

Q. How do you get tlie 2 yds. ? 

,4*. I must carry 1 yd. (for the yard which I borrowed) t>»7 
yds., making 8yds., which, subtracted from 10yds., leaves 2yda 

From this example we derive the following 
Q. How do you write the numbers down f 

A* The less under the greater, placing each 
denomination as in Compound Addition. 

Q. With which denpmination do you begin to subtract 7 

A, The least denomination. 

Q. How do you subtract each denomination 7 

• A. From the denomination above it, as in 
Simple Subtraction. 

Q. If the lower number in any denomination be greater thaiv the 
iq)per, how do you proceed 7 - . 

A. Borrow as mLny units as make one in the 
next higher denomination, from which subtract tlie 
lower number. 

Q. What must ihe remainder be added to t 

-4, The upper number. 

Q. How many do you earry in suth cmmI 
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A. One. 

Q. How do you subtract the last denommatioii t 

A. As in Simple Subtraction. 

Proof. Q. How do you prove the operation f 

A, By adding the Remainder and Subtrahend 
together, as in Simple Subtraction, the amoua 
of which must be equal to the Minuend. 

More Exercises for the Slate, 

2. If, from a piece of cloth containing 10 yds. 2 qrs., you cut 
. off 2 yds.. 2 qn.y how much will there be left? A. o yds. 

3. A bought of B a bushel of barley for 8 s. 6 d. ; he gave B 
1 bu. of rye, worth 4 s. 3 d., and paid the rest in money ;. hoir 
much did 'he pay ? A. 4 .. 3d. 

4. A bought of B a bale of cotton for 20£ 4 s., and B. bought 
of A 4 tierces of rice for 15£ 18 s. ; A paid B the re«4 in 
money ; how much did he pay } A. 4iC 6 s. 

5. A man bought a wagon for 6jC 10 s., and sold it ffH 12S 
18 s. ; how much did he make by the trade } A, GiS 8 s. 

6. A man bought one load of hay for 4£ 10 s., and anothet 
for 5£ 15 8. ; how much more did he give for one muMSi the 
other.' A, l£5s. 

7. A man bought two loads of hay, one weighing 16 ewt 3 
qrs. 25 lbs., and the other 17 cwt. qr. 26 lbs. ; Ko;^ ti«uch did 
one weigh more than the other ^ A, 1 cwt. 2 qn. 27 lbs. 

8. A merchant bought a piece of broadcloth, containing 40 
vds., from which he sold 36 yds. 1 qr. 2 na. ; hovi lAuch did he 
have lefl > A. 3 yds. 2 ars. 2 na. * 

9. A OTocer bought a hhd. of rum, containui|t 65 gals., ana 
b^ accident 2 jrals. 2 qts. 1 pt. leaked out , how Kiany gallona 
did he have left .' A. 62 gals. 1 qt. 1 pt. 

10. A merchant bought a quantity of corn, weighing 20 cwt. 
^ qrs. 15 lbs., of which he sold 10 cwt. 3 qis. 19 Vtm, \ how mucb 
had he left ? A, 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt. 1 gi. of rum from a 
ilhd. containing 54 gals. 2^ts. 1 pt. 2 gi. ; Ko^ much had he left' 
A. 43 ^als. 3 qts. pt. 1 ffi, 

• 12. If, from a box of butter, containing 20 lbs. there be solil 
ID lbs. 8 OS., how much will there be left ^ A. lU. 8 ciz. 

13.' If, from a field, containing 40 acres, 2 roods, 20 poles, there 
be taken 19 acres, 3 roods, 30 poles, how much wUl there b# . 
left ? A. 20 acres, 2 roods, 30 poles. 

14. William engaged himself in a store for 3 yrs. ; aftet 
% baying staid 2 yrs. 2 mo. 2 w. 2 d., how much loa^c hioji hft 
tOBtaj? J. 9 Jno. 1 w. 5 d. ^ 

/5. A Anaen hmritm nted 40 \wk. f»C wtbl^YrV^^'^^-^^'^^ 
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• 

for nis own use, and sold the rest ; how much did he sell ? A 
J(j bu. 2 pks. 

16. A farmer made in one year, from his orchard, 200 bbls. 14 
mils, of cider, of which he sold precisely 118 bbls. 3 qts. 1 pt.) 
how much had he left for his own use ? ^. 82 bbls. 13 gals, f pt. 

17. If, from a parcel of wood, containing 40 curds and 64 feet, 
there be sold 39 cords and 32 feet, how much will there be left/ 
A. 1 cord 32 feet. 

18. The distance from Providence to Norwich is 45 miies^ 
now, when a man has travelled 30 m. 7 fur. 20 rods of the dis- 
tance, how much farther has he to travel ? A. 14. m. 20 rods. 

19. From 14£ 15 s. 6 d. 2 qrs. take 12£ 15 s. 6 d. 3 qrs. A, \£, 
19 s. 11 d. 3 qrs. 

20. From 1£ Uke 2 s. A, 18 s. 

21. From l£ take 2 d. A. 19 s. 10 d. 

22. From l£ take 2 qrs. ^, 19 s 11 d. 2 qrs. 

. 23. From 1 lb. take 19 grs. A. 11 oz. 19 pwts. 5 ffrg. 

24. From 1 ton • take 10 oz. jj. 19cwt.3qr.271b.6oz 

25. From 1 lb. take 15 grs. .^.11 oz. 19 pwts. 9 gzs 

26. From 1 yd. take 2 qrs. A. 2 qrs. 

27. From 1 bu. take 1 pt. A. 3 pks. 7 qts. 1 pt 

28. From 1 yd. take 1 b. c. A. 2 ft. 11 in. 2 b. Cw 

29. From 1 yd. take 1 in. A. 2 ft. 11 in. 

30. From 1 sq. yd. take 3 sq. ft. A. 6 sq. ft. 

31. ^^^™^^^^.i take 50 cu.in. A, 39 sol. ft. 1678 sol. hi 

32. From 1 yr. take 12 h. A. 11 mo. 3 w. 6 da. 12 h 

33. From 12£ 2 qrs. take 6 d. A. 11£ 19 s. 6 d. 2 qrs^ 

34. From lOcwt. 10 oz. take 5 drs. A, 10 cwt. 9 oz. 11 drf, 

35. From 1 E. £. 2 ^s. take 3 na. A. 1 E. E. 1 qr. 1 na. 

36. From 8 gals. 3 gills take 1 pt. A. 7 gals. 3 qts. 1 pt. 3 g 

37. From 12 m. 15 rods take 3 fur. A, 11 m. 5 fur. 15 rods 

38. From 1 mo. 2 h. take 45 m. A, 1 mo. 1 h. 15 m. 



COMPOUND MUIiTIPMCATION. 

5s X^XII. 1. If one knife cost 9 d., how many shiV- 
lings will buy 9 knives ? Will buy 4? Wmbuy6? Will 
-'ftnvS? Will buy 12? 

\ WilliAm, having a basket uiat would hold 1 qt 1 pt^ 
filled it with nuts ; how many qtsl^an be put in a basket that 
will hold twice as much? 3 tisM aa much? 4 times aei 
mttehP ' 
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A At 1 s. 6 d. a bushel, how many shillings will 2 bushels 
•f apples cost? WOUbu.? Will6bu.? WillSbu.? 

4. Multiply 2 s. 6 d. by 2. 

5. Multiply 2 pwts. 12 grs. by 2. 

6. Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20 m. 20 sec. by 3. 

9 How many pence in 2 times 2 farthings ? 4X2 faJ*- 
tilings, or 2 qrs. ? 4 X «) ^J^' ^ How many shillings in 2 
timesGd.? 2Xl2d.? 4x6d..J> 5Xl2d.? 8x3d.? 
4X7d.? 3X5d..9 8xl3d.? ' 

10. How many pounds in 4 times 10 s. ? 3 X 10 s. ? 
4X6s.? 

Operation hy Slate illustrated, 

1. A merchant bought 5 yards of cloth for 2£ 6 s. 1 d. 3 qrs. 
per yard ; what did the whole cost ? 



Q. How do you get the 3 qrs. 
in the answer ? 

A. 5 times 3 qrs. are 15 qrs. 
=s 3 d. 3 qrs., writifig doivn the 
3 qrs. and carrying 3 d. as in 
Compound Adaition. 

Q. How do you get the 8 d.? 

A. 5 times 1 d. are 5 d., and 
3 d. (to carry) makes 8 d. 
Q. How do you get the 10 s. .^ 
A. 5 times 6 s. are 30 s.=l£ 10 s., writing down the 10 s. and 



OPERATION. 

SO 13 4 
£f 0. d. qrs. 

2 6 13 
5 

Ans, £i\ 10 8 3 



earrylnff the 1£. 

Q. How do you get the 11£ .' 

A, 5 times 22£ are 10J&, and 1£ (to carry) makes ll£. 

From these illustrations we derive the following 

RULE 

Q. Wilh which denomination do you be|;;io to multiply 7 

A. With the lowest. 

Q. How do you multiply that, and each denomination 7 

A. Separately, as in Simple Multiplication. 

Q. How do you divide, each psoduet, a^id carry 7 

A. A8 in Compound Addition. 

Proof. Q. What is the proof 7 

A. As in Simple Multiplication. 
9* 
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More Exercises for the Slate. 

2. At 5 8. 6 d. a gallon, what will 2 gals, of rum cost ? A. 11 a 

3. At 2 8. G d. ] qr. a quart, what will 3 qts. of brandy cost ?- 
5-0-2. Whal^ill 3 qts. P-7-6-3. What wilU qts. P-10-1. What 
will5qts..?-12-7-l. What will 6 qts. ?-15-l-2. ^.2jei08.5d. 

4. How much wine in 7 bottles, each containing 2 qts. 1 pt. 3 
gills F-4-3-0-2. How much in 8 botUes ?-5-2. In 9 .?-6-0-l-^ 
In 10 P-6-3-1. In 11 ?-7-2-a-2. ^. 30 gals. 3 qts. 1 pt. 2 gill*. 

5. What is the weight of 3 doz. silver spoons, each doz. weigh* 
ing 2 lbs. 6 oz. 12 pwts. 3 grs. .?-7-7-16-9. What will 4 doz. weigW 
-10-2-8-12. What will 5 doz. .?-12-9-0-15. What will 6 doz. ^. 
15-3-12-18. Ji. 45. lbs. 10 oz. 18 pwts. 6 grs. 




qrs. 

6-2-2-25-7-12. What would be the weight 

17-13-11. Ofllloads?-16-17-2-0-l-5. Ofl21oads.?-18-8-0-20-7-l. 

Jl. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 flir. a day, how far will a ves- 
sel sail in 6 days .?-220-2-2. In 15 days .?-551-2-5. In 10 days?- 
367-2-6. In 9 days .?-^31-0.3. A. 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale containing 12pieces, eaell 
piece 27 yds. 1 qr. 2 na., how many yards ? A. 2628 yds. 



COMPOUND DIVISION. 

IT XXXni* 1. William had 2 qts. 1 pt of walnuts^ 
which he wished to divide equally among his two little 
brothers ; how many must he give each ? 

2. James bought 2 books for 2 s. 6 d. ; how muth did he 
pay apiece ? 

3. If you pay 1 s. 6 d. for 2 inkstands, how many shillings 
would that be apiece ? 

4. A man bought 4 lambs fbr 6 shillings ; how many pence 
did he pay apiece ? 

5. William has 3 pks. 4 qts. of walnuts, which he wishes 
to put into 4 little baskets, each of which wiD hold 7 qts.} 
will his baskets hold all liis walnuts, or not? and inform me 
how you do it 

6. 3 men have 4 gals. 2 qts. of cider allowed them every 
day \ hour much is tiiat apioce ? 



J 
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7. How many pence is } of >8. ? i of 2a.? i ofSs.? 
ofl 8.6(1.? ^oflB.dd.? iofls.Gd.? iof2s.6d.? 
of Id.? iofld.2qrs.? 



OPERATION. 
SO 12 
£ 8. d. 

2 ) 15 3 8 

Ans. £7 11 10 



Q. What is this, which you have now been doing, called ? 

A. Compound Division. 

Q. Wherein does it differ from Sirople 1 

A. Simple consists of only one denomination^; 
Compound, of more than one. 

Q. What, then^ is the prof:e8S called, by which we 6nd how many 
I mes one number is contained in another of different denominations ) 

A. Compound Division. 

Operation by Slate illustrated, 

1. A man bought 2 loads of hay for 15jC 3 s. 8 d. ; how much 
wm that a load ? 

Q. How do you get the 7£ in th» 
answer? < 

A. I be*gin as in Short Division oC 
whole numbers, and say, 2 is con- 
tained in 15jC, 7 (£) times, and US 
over, writing down the 7 times. 

Q. What do you do with fhe 1£ 
over? 
A, 1£ = 20 8. which I join or carry to the 3 s., making 23 8 
Q. How do you proceed then, to get the 11 s. ? 
A, I say, 2 in 23, 11 times, and 1 s. over, writing down the 
n 8. underneath'. 

Q. How do you get the 10 d. ? 

A, Tliib 1 s. over l)eing equal to 12 d., I join or carry it to 8 d., 
making 20 d. ; then, 2 in 20, 10 times. 

From these illuAtrations we derive the following 

RULE. 

Q. At which hand do you begin to divide, and how do you proceed T 

A. With the highest denomination, and divide 
as in Simple Division. 

Q. Ifyou have a remainder, how do you proceed ^ 

A. Find how many of the next lower denomi- 
nation this remainder is equal to, which add to 
the next denomination; after which divide as in 
whole numbers. 
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Proof. Q. What js the pioof T 

A. The sam€ as in Simple Division. 

More Exercises for the Slate. 

3. If S toQs of hay cost 40£ 14 s. 8 d.^ what wilfl ton costf 
^. 5jeis. lOd. 

3. If 11 gals, of brandy cost 5jC 16 s. 5 d., what will 1 gallon 
cost? ^. lOs.Td. 

4. If a man spend 60 jC 13 s. 4d. a week, how much is that a 
day ? J?. 8je 13 s. 4 d. 

;>. If 1 cwt. of rice cost 2£6b. 6d., what will lib. costr 
A. OJEOs. 5d. 

6. You have 31£ 9 s. 6 d. to be divided equally among 2 men-; 
how much would it be apiece ?-l 5-14-9. How much would it 
be apiece to be divided among 3P-10-9-10. Among 6P-5-4-11 
v3. 3li:9s. 6d. 

7. Will you divide 2 gals. 2 qts. by 4.?-0-2-l. By 5.?-0-2. 
By 10 ?-QJL By 2 ?-l-l. ^. 2 gals. 2 qts. 1 pt. 

8. WH^oIT divide 96 acres, 2 roods, 16 rods, by 7 P-13-3-& 
By 8 P-12-0-12. By 12 ^-S-^-S. ^. 33 acres, 3 roods, 28 rods. 



i.r 



Questions to exercise the foregoing Rules. 

J. What is the sum of the following numbers, viz.- one, two 
diousand, tliirty thousand, four millions, twenty thousand, nine- 
teen, four hundred millions ? .^. 404052020. 

2. Bought a coat for 15 dollars, a vest for 1 dollar 37^ cents, 
fl pair of boots for 6 dollars 12^ ; what did the whole cost me ? 
J. $22,50. *» 

3. Bought a horse for $75, and sold him for 37^ cents less 
than he cost me > what did I get for him ? A. $74,62,5. 

4. What will ii200 yards of tape come to, at 6^ cents, or -j^ 
rfadollar,ayard?-200. At 12Jcents, or Jof adollar.?-400. At 
25 cents, or i of a dollar .?-800 A, $1400. 

5. How many yards in 315.57600 rods } A, 173566800. 

6. How many years in 31557600 seconds, allawing the year 
to contiin 305| days } A, \ year. . 

7. As 4 cents a gill, what will 1 tun of wine cost? A, 
f322,56. 

"^ 8. How much wine can be bought for $322,56, at 4 cent» ■ 

gill .? A. 1 tuTi. 
0. How mnny rods in 1100 yds. ? In 3300 vds. ? A. 800 rods 
10. llQvt many di- liars in SOOii? In 900 j&.^ A. $4000. 
//. Red'Ace »5jC J7d. 6d to farthings. A. 5640 faithings. 




TRACTIONS. 

] 2. How many pounds in 5640 . forttungs r A. ui& 

IX Multipljr 3600 by 25 j. A, 90«W. 

14. What will 1 ton of clovet-s^Mt^ofly at 5 millB an ooncef 
^. f 170^0. -f:'f' : 

15. At 2 cents an inch,'^^f^.<i^|P jLip(|^d of cloth cost? A^ 

72 emits. , ' ''"'V-"'Wm^" •' . 

16 Reduce 1 tun to ffmi|l^','J'»B'MHMk'. \ 

17. Reduce 20 bushels to'pi 

18. Reduce 4 tons to dram^ 

19. How manj^ barley cori&^W^^S^^ j^diss i^ Atlahtie 
Qcea^i, allowing it to be 3000 milles. * A. ^^^FWOffe*.^ , . J \ 

20. How many times will a watch click irj^ J^M^ i^O^P^ck 
f^ fllje usual rate of 60 times in a minute .? j9'^63«jMpj:v 

^ i21.: A father left legacies to his children as follow : fWfPhom- 
fts 7^ 14 8. 6d., to William 3 times as much as Tliomas, to 

\^ dact^hter Mary ^ as much as Thomas, and to Susan, his 
'oiihgest child, as much as all the rest, lacking 20JC 13 s. 8d. : 
Qfw much did each receive .' A. William 227 jb 3 8. 6^d.. Marv 
5*«128.5d.,Su8an294jei6s.9d. i m* 




'Mr. Charles Tpsty 

To Lewis P. ChUd. .... Da. 
1837. 

Jan. 1. To 3 yds. Linen Cloth, at 1 s. 6 d. a yard, ! 
" 15. ' " 1 ton of Hay, at 4 s. 6 d. a hundred, 
Feb. 28. « 25 bushels of Rye, at 3 s. 9 d. a bushel, 
^ Mar. 9. « 3 cows, at 5X 10 s. a head, - . . 



£25 18 8,-3 d. 
Halifax, April 1, 1827. ■ 

Received payment, •-. ' 



./ 



Lewis P. CMUL 



FRACTIONS. 

IT XXXrV. 1. If one third (1) of on ?ipple cost 9 
cents, what will a whole apple cost ? 

2. if one third cost 3 cents, what will a whole one cost? 
If one third cost 4 cents, what will one whole apple cost? 
If <tn& thhrd cost 6 cents ? 8 cents ? 9 c^tita^ ^ ^"^^c^l 
50c«nts? 100 cents? 



\ 
\ 
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3. If you pay 3 cents for one fifth (-J) of an orange, what 
will a whole orange cost ? 

4. If you pay 2 dollars for one eighth ()) of a ticket, what 
will a whole ticket cost ? 

Q. How many halves to an apple, or any thing ? 

Q. How many thirds ? Fifths ? Eighths ? Sixteenths? 

Q. When an apple, or any thing, is divided into two equal 
parts, would you call one of these parts a half or a third? 
into 3 equal parts, what is ono part called ? 
[. Into 4 parts, what is 1 part called ? 
[. Into 5 parts, what is 1 part called ? 
]. Into 8 parts, what is 1 part called? 

Q. Into 8 parts, what are i parts called ? 

^. Into 8 parts, what are 5 parts called ? 

Q. When an apple, or any thing, is divided into two equal 
parts, 'how would you express one part, on the slate, in 
figures. A, I set the I down, and draw a line under it; 
then write die 2 under the line. 

Let me see you write down in this manner, on the slate, 
One half. One third. One fourth. One fifth. One sixth. 
Two sixths. Three sixths. Three eighths. Eight twelftiis 



Q. What are such expressions as these called 7 

A. Fractions. 

Q. When, then, any whole thing, as an apple, a unit, &e. is broken 
at divided into equal parts, what are these parts called 7 

A. Fractions 

Q. Why called fractions 7 

A. Because fraction signifies broken. 

Q. You have seen, that, when any whole thin? is divided into 3 

Sirts, these parts are callea thirds ; into 4 parts, called fourths : what^ 
en, does the fraction take its name or denomination from 7 

A. From the number of parts into which any 
diing is divided. 

Q. When an apple is divided into 6 parts, and you are desirous of 
g!nns^ away 5 parts, how would you express these parts 7 

A. f . 

Q. What is the 6 (in f) called 7 

A. The denominator. 

Q. Why so called 7 

A' Because it gives the name or denomination 
ik> the parts. 
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Q, What is the 5 (in f ) caUed 7 

A. Numerator. 

Q. Why so called 1 

A. Because it numerates or numbers the parts. 

Q. Which is the numerator, then 7 

A. The number above the line. 

Q. Which is the denominator % ^ 

A. The number below the line. 

Q. Wliat, then, dues the denominator show 7 

A. The number of parts a uait, or any thing, 
is divided into. 

Q. What does tl;e numerator show 7 

• A. How many parts are taken, or used. 

Q. In the expressions f, -f^y -j^, -g^, which are the numeralora, 
«ad which are the denominators 7 

Q. If you oifiTi 1^ of a vessel, how many parts is the vessel mip- 
paised to be divided mio 7 and how many parts do you own 7 

A, 40 parts, and I own 28 parts. 

Q. Is A ot an apple more than | of it 7 

Q. What fraction, then, is ^eater than ) 7 Than \ 7 Than \ Y 

Tban|7 Than | 7 What fraction is less than f 7 Than f 7 Than 

t7 ■Ilian,f7 

Q. From these remarks, what appears to be a correct definition of 
factions ? 

A. They are broken parts of a whole number. 

Q. How are they represented 7 

A, By one number placed above another, with 
a line drawn between them. 

Q. In Simple Division, you recollect, that the remainder was repm- 
sented in like manner \ what, then, may Justly be considered the ongin 
effractions ? 

A. Division. 

Q. What may the numerator be considered 7 

A, The dividend. 

Q. What may the denominator be considered 7 

A. The divisor. 

Q. What, then, is the value of a fraction 7 

\A. The quotient of the numerator divided by 
die denominator. 

Q. What is the quotient of 1 dollar divided among % men T 
Q. What is the quotient of 7 divided by &1 
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Q. How, Aien, are fractions represented f 

A. By the sign of division. 

Q. Whal does $ express 1 

A. The quotient, of which \ 1 1 ^^ ^^^^^ 



1. If 3 apples be divided equally among 8 boys, what part 
of one apple will each boy receive ? 1 apple among 8 boys 
would be I of an apple apiece, and 3 apples would be 3 
times as much ; that is, j of an apple apiece. Jina* %.,. 

2. If 4 oranges be divided equally among 8 boys, -whal 
part of an orange is each boy's part ? 1 orangje among 8 
boys = I, and 4 oranges are 4 times as mucn ; tliat is 
f , Ans. If 2 oranges among 7 boys ? A. #. 9 oranges 
among 13 boys? w oranffes among 37 boys ? 

3. One orange among 2 boys is i of an orange apiece | 
how much is 1 divided by 2, then ? Ans. i. How much iSi 
1 divided by 3? A. J. The quotient of 5 divided by 6? 

4'h Of3by5? Of7by9? Of8byl3? Of 11 by 15? 

4. What part of one apple is a third part of 2 apples? 
A third part of one apple is |, and a third part of 2 apple* 
must be twice as much ; that is, | of 1 apple. A. f . 

5. What part of 1 apple is one fourth (|) part of B apples ? 
} of 3 apples is 3 times as much as | or 1 apple ; that is, | 
of 1 apple. A, i. 

6. What part of 1 apple is -J of 3 apples ? A, f . What 
part of 1 apple is -J^ of 4 apples ? A, \» |^ of 4 apples is 
what part of 1 apple ?^ Ana* f . * 



A Proper Fraction. Q. We have seen tbat the denominatof 
ihows how many parts it takes to make a whole or unit; when, then, the 
numerator is less than the denominator, is the fraction greater, or less 
than a whole thing or unit 7 

A. It must be less. 

Q. What is such a fraction called 1 

A. A Proper Fraction. 

Q. How may it always be known ? 

A. The numerator is less than the lenommator. 

Q. What kind of fractions are |i f > }> &c. 7 

Air Improper Fractioh . Q. Wlien the numerator is as arge, 

or larger than <ibe denominator, a8,f ^ -ff » i. it is plain, tbat the frartioa 
9xpraMgt§ I whola, or more than 1 whole i wW\aiut^^(t»K.>a»&«»SwlT 



A. An Improper Frac^on. 

Q. How may it be known ? 

A. The numerator is greater than the denomi- 
fiator. 

Q. What kind of fractions are j-> -^i fi <cc. f 
A Mixed Number. Q. What is a mked amnber 

A. A fraction joined with a whole number. 

Q. What kind of fractions are 15|, 16}, &c. f 

Q. What kind of fractious are each of ihe Iblkmuig ezpressuns. 



If XXXV. To cnANOE an iMPROPcit Fraction to a 
Whole or Mixed Number. 

1. How many whole apices are there in 6 thirds (f ) of an 
^ple? In8qiaitm(|)? In -V^? In^"? !&¥? ^ 

^. How many weeifca in 4^ of a week? In ^ ? In 4|^ ? 
fn-^? In 4^? 

3. How msBjphxts in f giHs? In -^ gfiDs ? In ^ gills? 
In -if « gills ? 

4. Howrauchisf ofadolkr? JL$1. Isf? .4. 1 ani 
i = lj. Is-tf^? Is-^? Is-y^? Is^? IsV^? 



Qk What M the finding^ how maay whole thing;s are contained in an 
improper fraction called 7 

A. Reducing an improper firacUon lo a wliole 
>r mixed number. 



1. James, by saying -^ €€ n. dollar a day, would sa\re in 33 
lays f f ; how many dollars would that be ? 



operation. 
16)33 

Ans. 2^ dollars. 



In this example, as H make 1 dol- 
lar, it is plain, that as many times as 
16 is contained in 33, so many dollars 
it is ; 16 is oontained 2 times and 1 
over; that is, 2 jl dollars. 



RuLB* Q. What, then, is the nde ibrffeducin; aa knproper flrae- 
lloB to a wnole or mixed number t 

A. Divide the numerator bv the doivfnxvvcAXni. 

10 



> 
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Atore Exercises for the Slate, 

2. A regiment of soldiers, consuming -( of a barrel of pork a 
day, would consume in 28 days ^ of a barrel ; how many 
baiiels would that be ? Jl,5i^ barrels. 

3. A man, saving -^ of a dollar a day, would save in 365 daje 
*|-^ ; how many dollars would that be ? A. $73. 

4. Reduce ^i i^ to a mixed number. A. 20^ 
6. Reduce -^i^ to a mixed number. A, 72-^ . 

6. Reduce -^ to a mixed number. j9. 4f-. 

7. Reduce -^j^ to a mixed number. Jl. 12-^. 

8. Reduce -^^ to a mixed number. .9. 13-^. 

9. Reduce ^^ to a mixed number. A. 23jf f . 

10. Reduce ^ |j^ to a whble number. A. 144. 

IT XXXVI. To REDUCE A Whole or Mixed Nwm 
BER to an Improper Fraction. 

1. How many halves will 2 whole apples make ? Will 3-* 
WiU4? Will a? Win, 20^? Will 100 .?> 

2. How many thirds in 2 whole oranges ? In 21 ? In 2} ? 
In3? In3t? In8.?> In 12? 

3. A father, dividiiig one whole apple among his childreiv 
gave tliem -^ of an apple apiece ; how many children were 
Siere.? 

4. James, by saving | of a dollar a day, found, after several 
4ays, that he had saved 1 1 of a dollar ; how many 8ths did 
be save ? and how many days was he m saving them ? 

5. How many 7ths in 2 whole oranges ? In 2^ .' In 2f ? 

In3|? 

This rule, it will be perceived, is exactly tlie reverse ci 
the last, and proves the operations of it. 

1. In 30{ of a dolhir, how many 8th»' 
OPERATION. 

8 



2 4 = the 8tha in 30 doUars. 
3 = the 8ths in |. 

243 = l|A, Am. 



FRACTIONS. Ml 

Rule. Q. What, then, k the rale for reducing a nuxed or wbolo 

Bomber to an improper fraction 7 

A. Multiply the whole number by the denomi- 
oator of the fraction. 

Q. What do you add to the product t 

A. The numerator. 

Q. What is to be wrkten under this result ? 

A. The denominator. 

; More Exercises for the Slate, 

' 2. What improper fraction is equal to 20^ ? Ji. ^i%-^< 

3. What improper fraction is equal to 73-}^ ? Ji. -^]^> 

4. What improper fraction is equal to 4f-? • .^. ■^. 

5. What improper fraction is equal to 12$ ; Ji. ■^. 

6. What improper fraction is equal to IG^ ? 4* ^^* 

7. What improper firaction is equal to IT-jf^ ? A, -*]^. - ■ 

8. What improper fraction is equal to 144-i^ ? A. ^ Ij^ . 

9. Reduce 30^3^ pounds to SOths. As ]s^ of a pound ssl s., 
^=s2s., the question is the same as if it had been stated thus* 
In SOX 5 s. how many shillings ? A, ^^ = 605 shillings. 

10. In 14f weeks, how many 7ths ? A. ^^ = 101 days. 

11. In 96f pecks, how many dths? A. ^^ »:211 quarto 



^ XXXYII. To REDUCE A Fraction to its Lowest 

Terms. 

Q. When an apple is divided into 4 parts, S parts, or j, are evi 
dently J of the apple : now, if we take }, and multiply the 1 and 2 both 

6y 2, we shall have f- again j why does not this multiplying aher the 
value? 

A. Because, when the apple is divided into 4 
parts, or quarters, it takes 2 times as many parts, 
or quarters, to make one whole apple, as it; will 
take parts, when the apple is divided into only 2 
parts, or halves : hence, multiplying only increases 
the number of parts of a whole, without altering 
the value of the fraction. 



114 ARITHM£TIC. 

•• 

Q. What 18 the reason of this? . 

J, DividiDg the denommator makes the parts of a whole 
BO many tiroes larger; and, if as many are taken, as befbiey 
(which will be the case if the numerator remain the same,) 
the value of the fraction is evidently increased so many 
times. 

A^ain, as the numerator shows how many parts of a 
whole are taken, multipljong the numerator .by any number, 
if the denominator remain the same, increases the number 
of parts- taken ; consequently, it increases the value of tlM 
fraction. 

4. At -^ of a dollar a yard, what will 4 yards of clotb 
cost? 4 times T%- are -J-f = Jof a dollar, •5iw. But, by 
dividing the denominator of -^ by 4, as above shown, we 
immediately have f in its lowest terms. 

From these illustraticoui we derive the following 

RULE* 

Q. How can yoa multiply a fraction by a whole number t 

A. Multiply the numerator by it without chanfi^ 
ing its denominator. 

Q. How can you shorten this process ? 

A, Divide the denominator by thd whole num- 
ber^ when it can be done without a remildnder. 

Exercises for the Slate. 

1. If a horse consume VV ^ ^ bushel of oats in one day, how 
many bushels will he consume in 30 days ? .4. -ff as 6 bushels: 

2. If 1 pound of butter cost i;^ of a dollar, what will 206 
pounds cost ? A. %\^ = 30^4 = 30f dollars. 

3. Bought 400 yards of calico, at f of a dollar a yard ; what 
did it come to ? A. -^^ « $150. 

4. How much is 6 times -^^ ? -tf* ■H' = liV' 

6. How much is 8 times i j ? -«. -^ =2if =2f . 

6. How much is 12 times -ft ? Ji. f f = 6 -ft = 6|- 

7. How much is 13 tunes Hi ? •^- V^ = HU- 

8. How much is 314 times f ? Ji. ^»235f ^23^ 
9 How much is 513 times ^ i A, ^^ = 326^. 

JO Haw much ia 530 times ^ > A. -*-Vf^ « 483|i. 



? ■ ' A '^ 
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Dmde the denommaior in thefoUawing. 

11. How much is 42 times ^ ? Ji 11. 

12. How much is 13 times f|§ ? -«. -^ = 12^ J. 

13. How much is 60 times y^^? A. (=s2j^. 

14. At 2^ dollars a yard, what will 9 yards of cloth cost ^ 9 

times 2 are 18, and 9 times i .are § = 1^, which, added to IS, 
makes 19| dollars. *&. This process is substantially the same 
as II XXVII., by which the remaimne: examples in this rule 
Flay be perfom^i. ^ 

15. Multiply 3| by 367. jJ. 1192|. 

16. Multiply 65 by 211 A. 1450f . 

17. Multiply 3^ by 42. M. 1291^=129^. 

% 'XKXIX, To MULTIPLY A WHOLE NuMBER BY A 

Fraction. 

Q. When a number is added to itself several times, this repeated 
addition has been called multiplicatioQ 3 but the term has a more extes 
sive application. It often happens tliat not a wkole number only, but 
certain portion of it, is to be repeated several times ; as, for instance, K 
you pay 12 cents for a melon, what will { of one cost ? f of 12 cents is 
3 cents ; and to ret |, it is plain that we must repeat the 3, 3 times, 
making 9 cents, the answer ; when, then, a certain portion of the multi- 
plicand is repeated several times, or as many times as the numerator 
shows, what is it called ? 

A. Multiplying by a fraction. 

Q. How much is i of 12 ? fofl2? •}of20T fofSOt iofS? 

f ofS? iof40? f of407 |of40? ^o^^Ot 

■ Q. We found in Alukiplication, ^ X., that when two numbers are to 
bo multiplied tog^cther, eitner ma^ be tR^ multiplier ; hence, to multiply 
a whole number by a fraction, is the seme as a fraction by a whole 
number* consefiuently, the operations of both are the same as that de- 
scribed Tn IT XXVII. : what, tlien, is the rule for muhiplyiog a whole 
Bumber by a fraction 7 (For answer, see IT XXVIL) 

Exercises for the Slate* 

1. What will 600 bushels of oats cost, at -i^ of a dollar ft 
bushel ? A. mi^, 

2. Whai will 2700 yards of tape cost, at | of a dollar a yard ? 
J3. $3374. 

3. Multiply 425 by 5^. A. 2210. 

4. Multiply 272 by 15}. A. 4284. 

5. Multiply 999 by 2lf . A. 21201 
e Maltiplx m by 5^. j9. 101^. 
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t XL- To DIVIDE A Fraction by a Whole Numbeb. 

1. If 3 apples cost } of n cent, what will 1 apple cost? 
How much is } -7-3? 

2. li* a horse eat ^ or f of a bushel oi meal in 2 days^ 
ho»r much will he eat in one day ? How much is f -~ 2 ? 

3. A rich man divided f of a barrel of ffour among 6 poor 
men ; how much did each receive ? How much is f -~ 6 ? 

4. If 3 vards of calico cost f of a dollar, how much is it 9 
yard ? How much is f ~ 3 ? 

5. If 3 yards of cloth cost -^ (^ & doUar, how much is it 
a yard ? 

The foregoing examples have been performed by simply 
dividing their numerators, and retaining the same denomi- 
nator, for the foY\jowmg reason, that tiie numerator tells how 
many parts any thinff is divided into ; as, f are 4 parts, and, 
to divide 4 parts by 2, we have only to say, 2 in 4, 2 times, 
as in whole numbers. But it will often happen, that the 
nmnerator cannot be exacUy: divided by the whole number, 
as in the following examples. 

6. William divided ^ of an orange among Ms 2 little 
brothers ; what was each brother's part? 

We have seen, (If XXXVII.) that the value of the fraction 
is not altered by multiplying both of its terms by ti^ same 
number;, hence J X 2= f. Now, f are 6 parts, and Wil- 
liam can give 3 parts to each of his two brothers ; f(»: 2 in 6^ 
3 time8» A, f of an orange apiece. 

Q. In this last example, if (in |) we mi^ply the denomi- 
nator, 4, by %f (the whole number,) we have f, the same result 
as oeibre y why is this ? 

A, Multipiying the denominator makes the parts so many 
times smaller ; and, if the numerator remain the same, no 
more are taken than before; consequently^ the vahie i» 
lessened so many times. 

From these illuBtEations we derive the following 

Q. When the numerator can be divided by Uie whole number vnAt 
eut a remainder, how do you proceed ? 

A, ' Divide the numerator by the whole number 
writing the denominator under the quotient. 



■. \ 
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Q, When the numerator cannot be thus divided, how do yon 
proceed ? 

A. Multiply the denomiriatcr by the wholt 
number, writing the result under the numerator. 

Exercises for the Slate. 

1. If 8 yards of tape cost -^ of a dollar, how mucli if it a ycrd? 
How much is -^ -f- 8. 

2. Divide f by 8. ^. A« A- 

3. Divide -^ by C. ^. ^ =» ^• 

4. Divide 2^ by 8. ^. yiir* 

5. Divide -^ by 8. {Divide the numerator.) A. s\r* 

6. Divide 2^ by 4. A. jtc — Ti?* 

JVot«. — When a mixed number oceon, reduce it to an improper fiactton , 
tiiou divide as before. 

7. Divide $6f among five men. .tf. 6}=:^-*-5=sfJ=s 1^. 
> 8. Divide 2^ by 4. A. ^. 

9. Divide 16t by 5. A. W=3ii. 

10 Divide ^^ by 20. A. f f f = l^ 

1 1 Divide 8f by 6. ^. H = ^iJ- 
12. Divide 114-^ by 280. A, ^^. 

If Xlil. To MULTIPLY ONE FRACTION BY ANOTHER. 

1. A man, owning | of a packet, sells } of his part; what 
part of the whole packet did he sell ? How much is J of ) ? 

3 X 5 = 15 

:r TT ::::: •^bis. The reason of this operation will appear 

4 X 8 = 32 ^ 

from the following illustration : — 

Once i is i, and J of |- is evidently i divided by 4, which 
18 done (IF XL.) by multiplying the denominator, 8, by the 4, 

making 32 ; that is, j- of |^ ==: ^. 

Again, if j^ of ^ be ^, then ^ of f will be 5 times as 
much, that is, ■^, 

Again, if ^ of f be ^, then f wiU be 3 times -^rr^, 
t^tns,, as before. 

The aboire proceBSf by cloBe iitt^c\ivoTv^ V{i\ Nifc tosa^^* 
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consist in multiplying together the two numerators for a 
new numerator, and the two denominators for a new d<^ 
nominator. 

Should a whole numher occur in any example, it may be 
reduced to an improper fraction, by placing the figure 1 im- 
der it ; tlius 7 becomes ^ ; for, since the value of a fraction 
(^ XXXIV.) is the numerator divided by the denominator, 
the value of ^ is 7 ; fc, 1 in 7, 7 times. 

From these illustrations we derive the following 

RULE. 

Q. How do you proceed to maltiply one firaetion by another ? 

A. Multiply the numerators together for a now 
numerator ; and the denominators together for a 
new denominator. 

JVbte.— If the fraetioa be a mixed nmnber, nduee it to aa improper frMdes : 
then pfoceed as before. 

Mental Exercises. 
3. How much is ^ of j^ ? 6. How much is ^ of j^? 

3. How much is ^ of f ? 7. How much is | of j ? 

4. How much is f of f ? 8. How much is iV of tV ' 

5. How much is f of f ? 9. How much is f of x^ ? 



Q. What are such fractions as these sometimes called t 

A. Compound Fractions. 

Q. What dees the word of denote ? 

A. Their continual multiplication into each 
other. 

Exercises for the Slate, 

1. A man, haying i^ of a factory, sold J of his part; what 
part of the whole did he sell ? How much is J of ^f $ X A 

8. At 2^ of a dollar a yard, what will f of a yard of cloth 

•ost? Howmachis^of f ? w9. i^. 

5X6X3 4« 
3 Multiply f of f by f A. J^ ^^ 7"5?¥- 

4 Afgf%i/f off by|. 4.^«ii 



\ 
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5. MulUply ^or^hj i. A. tVAt- 

6. Multiply m by I A. iB* == f«« = Hf*. 

JV*ot0. — If the denominator of any fiuetion be equal to the numerator of 
any other fra^on, they may both m dropped on the priaeiple explained in 

If XXXVII. ; thus ^ of 4- of 4 may be shortened, by dropping the numera- 
tor 3, and denominator 3; the remaining terma, being multiplied together, 
will produce the fraction required in lower terms ; thua, A of ^ of 4 = ^ 

Hu answers to the following examples express the Jr action m its 

lowest terms, 

7. How much is ^ of i of J of f ? A. fy, 

8. How much is f of ^^ of | ? ^. iftr- 

9. How much is 5.J times 5^ ? A. 30|. 

10. How much is 16i times IGJ ? A. 272|. 

11. How much 38 20^ times ^ of ^ ? Jl. ^ ^ 2%^. 

% XLtlE. To FIND THP Least Common Multiple of 

TWO OR MORE NuMBERS. 

Q. 12 is a number produeed by maltiplying 2 (a factor) by some 
other factor ; thus, 2 X o = 12 j what, then; may the 12 be called 1 

A. The multiple of 2. 

Q. 12 is also produced by multiplying not only 2, but 3 and 6, like- 
wise, each by some other number i thus, 2X6 = 12; 3X'^=^12; 
o X 2= 12 J when, tlien, a number is a multiple of several factors or 
numbers, what is it called 7 

A. The common multiple of those factors. 

Q. As the common multiple is a product consisting' of two or more 
factors, it follows that it may be divided by each of these factors with- 
out a remainder ; how, then, may it be determined, whether one num- 
ber is a common multiple of two or more numher!», or not .? 

A. It is a common multiple of these numbers, 
when it can be divided by each without a re- 
mainder. 

Q. W^hat is the common multiple of 2, 3, and 4, then 7 

A, 24. 

Q. Why ? 

A, Because 24 can be divided by 2, 3, and 4, 
without a remainder. 

Q. We can divide 12, also, by 2, 3, and 4j wlhout a remainder ; 
what, then, is the least number, tiiat can be divided b^^ % ^wssav^-vsiss^ 
ben, called 7 
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A, The least common multiple of these numbers. 

Q. It sometimes happens, that one number will dividi several other 
numbers; without a remainder 5 as, for instance, 3 will divide 12, 18, 
and 24, without a remainder ; when, then, several numbers can be thug 
divided by one number, what is the number called ? 

A, The common divisor of these numbers. 

Q. 12, 18, and 24, may be divided^ also^ each by 6, even ; what, 
then, is the greatest number called, which will divide 2 or more nuni 
bers without a remainder 1 

A. The greatest conmion divisor.* 

* In U XXXVII., in reducing fractions to their lowest terms, we were 
sometimes obliged, in order to do it, to perU.rm several operations in dividing j 
bat, had we only known the greatest common divisor of both t6rm8 of the 
fraction, we might have reduced tliem by simply dividing once j hence it may 
sometimes be convenient to have a rule 

To fond the greatest common divisor oftvoo or more numbers, 
1. What is the greatest common divisor of 73 and 84? 



OPERATION. 
T2)84(l 
72 



12)72(6 
72^ 

A. 12y common di- 
visor. 



In this example, 73 is contained in 84, 1 time, 
and 12 remaining j 72, then, is not a factor of 84. 
Again, if 12 bo a factor of 72, it murt also be a 
facr^r of 84 ; for 72 + 12 = 84. By dividing 73 
by b2, we do find it to be a factor of 72, (for 1"* 
-i- 12 = 6 with no remainder) ; therefore, 12 is 1 
common factor or divisor of 72 and 84 ; and, as 
the greatest common divisor of two or more 
numbers never exceeds their difference, so 12, 
the difference between 84 and 72, must be the 
greatest common diviiior. 

Hence, the following Rul» :— Divide the neater number by the less, and, 
if there be no remainder, the less number itself is the common divisor ; bnt, if 
there be a remainder, divide the divisor by the remainder, always dividing the 
last divisor by the last remainder, till nothing remain : the last divisor is tfaa 
divisor sought. 

JVbte. — If there be more numbers than two, of which the greatest common 
divisor is to be fo^nd, find the common divisor of two of then^ first, and then 
of that conunon divuor and one of the other numbers, and so on. 

2. Find the greatest common divisor of 144 and 132. A, 12. 

3. Find the greatest common divisor of 168 and 84. A. 84. 

4. Find the greatest common divisor of 24, 48, and 96. A, 24. 

Let ua ofplf this rule toreduemffmetunu to their Uneest terms, 

SeeirXXXVlI. 



5. Reduce -J^J to 
its lowest tfeiTOB. 



In this example, by using the common divi- 
sor, 12, found in the answer to sum No. 2, we 
have a number tJiat will reduce the fraction to 
its lowest terms, by simply dividing both terms 
but once. 



Afior the same manner perform U»s following exe/njiles :— 

b*. Find the common divisor isX 750 and lOOO, slso reduce •Jj^/r to Ht 
w#i toTittH. A. S50, and |. 
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1. What 13 the ieaist common multiple of C and 8 ' 
OPERATION. In this example, it will be nerceived 

2^6.8 ^^^^ ^^^ divisor, 2, is a factor, both of G 

' ' and 8, and that dividing 6 by 2 gives its 

g 4 other factor, 3 (for 6 -r- 2 = 3) ; ukewise 

dividing the 8 by 2 ^ives its otlier factor, 4 

(for 8-^2 = 4) ; consequently, if the divisors and quotients be 

multiplied together, their product must contain all the factors 

uf the numbers 6 and 8; hence tliis product is the common 

multiple of 6 and 8, and, as there is no other number greater 

than 1, that will divide 6 and 8, 4 X 3 X 2 = 24 will be the 

least common multiple of 6 and 8. 

JVbte. — VVbun thcro are several numbers to be divided, should the divisor not 
be contained in any one number, without a remainder, it is evident, that th« 
divisor is not a factor of that number ; consequently, it may be omitted, and 
Kesarved to be divided by the noxl divisor. 

2. What is the common multiple of 6, 3, and 4 ? 



OPERATION. 
3)6.3.4 

2)2 .1.4 



In dividing 6, 3 and 4 by 3, 
I find that 3 is not contained in 
4 even ; therefore, I write the 4 
down with the quotients, ailer 
which I divide by 2, as before. 
Then, tlie divisors and quotients 
multiplied together, thus, 2x2 
X3=12, .4?w. 



1.1.2 
Ans. 3x2x2=12. 

From theid illustrations we derive the following 

RULE. 



Q. How do you proceed first to find the least common multiple 
of two or more mimbers ? 

A. Divide by any number that will divide two 
or more of the given numbers without a remain- 
der, and set the quotients, together with the un- 
divided numbers, in a line beneath. 

Q. How do you proceed with this result 7 

7. Reduce ^^ to its lowest tenns. Jl, ^. 

B. Reduce -^^^ to ita lowest terms. w9. ■^. 

Should it be preferred to reduce fractions to their lowest terms hf 
V XXXVII., the roilowing rules may be found serviceable :-— 

Any number ending with an even number or cipher is divisible by 9. 

Any number ending with 5 or is diTisible by 5 : also If it end in 0, \t is 
dlviiible by 10. 



U 
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A. Continue dividing, as before, till there is no 
number greater than 1 that will divide two or 
more numbers without a remainder ; then multi- 
plying the divisors and numbers in the last line 
together, will give the least common multiple 
required. 

More Exercises for the SlcUe, 

3. Find the least common multiple of 4 and IC. A. 16. 

4.* Find the least common multiple of 10 and jl5. A, 30. 

5. Find the least common multiple of 30, 35 8^d 6. A. 210. 

6. Find the least common multiple of 27 and 51. Ji. 459. 

7. Find the least common multiple of 3, 12 and 8. A. 24. 

8. Find the least common multiple of 4, 12, and 20. M. 60. 

9. Find the least 'common multiple of 2, 7, 14 and 49. Ji. 96. 



IF XI^III. To REDUCE Fractions of different De- 
nominators TO A Common Denominator. 

Q. AVhen fractions have their denominators alike, they may b» 
added, subtracted, 6ce. as easily as whole numbers j for example, 

i and f arc f^ ; but in the course of calculations by numbers, we shall 
meet with fractions whose denominators &re unlike ; as, for instance, 

we cannot add, as above, ^ and i together: what, then, may be con* 
sidered the object of reducing fractions of different denominators to a 
common denominator ? 

A. To prepare fractions for the operations of 
addition, subtraction, &c. effractions. 

Q. Whjtdo you mean by a common denominator t 

A. When the denominators are alike 

* » 

1 . Reduce ^ and |- to a common denominator. 

OPERATION. In performing 

Niimer. 2x6 = 12, new numer. ^'^ example, we 
Denom. 3x6=18, com. denom. ^^^Jh'^f T""^^* 

^ ' ply both its terms 

Numer. 5x3 = 1_5, new numer. by the denominator 

Denom. 6 X 3:z= 18, com. denom. off; also, we mul- 
tiply both the terms 
of |- by 3, the denominator of •§ ; and, as both the terms of each 
fraction are multiplied by the same number, consequently the 
raJue of the /ractions is not altered ; H XXXV J I. ^ 
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From these illustrations we derive the following; 

Q. What do you multiplj each denominator bj for a new denom- 
inator ? 

A. By all the other denominators. 

Q. What do you multiply each numerator by for a new numerator T 

A. By the same numbers (denominators) that 
I multiply its denominator by. 

^ote. — As, by multiplyinff in this manner, the same denominators are eon- 
tinually multiplied into each other, the process may be shortened ; for, having 
found one denominator, it may be written under each new numerator. Thif, 
howeyer, the inielUgent pupil will SQon discoirer of himself; and, perhaps^ it Is 
^t he should. 

More Exercises for the Slate* 

2. Reduce f and {- to a common denominator. A. ^y ff • 

3. Reduce f and J to a common denominator. A, -}f t -^» 

4. Reduce |- and -{^ to a common denominator. A, ^y ^^ 

&. Reduce f » f- and j[- to a common denominator. 

A, tif > tjf , -ff^ 

6. Reduce {-} ^ and f to a common denominator. 

•^' 3Tt>» TtT' 3TB* 

Compound fhictiona must be reduced to simple fractions be- 
fore finding the common denominator ; also the fractional parts 
of mixed numbers may first be reduced to a common denom^ 
nator; and then annexed to the whole numbers. 

7. Reduce if- of J and ^ to a common denominator. 

8. Reduce 14|- and ^ to i^ common denominator. 

9. Reduce lOf and j- of f to a common denominator. 

A, lO^y ^-^ 
10 Reduce 8^ and 14f to a common denominator. 

Notwithstanding the preceding rule finds a common denomi 
nator, it does not always find the least common denominator. 
But, since the cCmmon denominator is the product of all the 
giyen denominators into each other, it is plain, that this product 
(T Xm.) is a common multiple of all these seveial denomina^ 
tors ; consequently, the least common multiple found by If XLU 
will be the J#a«t common denominaVyt. 
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11. What is the least common denominator of ^i f and ^ ? 
OPERATION. 



3)3.6.2 

2 ) 1 . 2 . 2 

1.1.1 
Ans, 2 X 3 = 6 



Now, as the denominator of 
each frv.3tinn is Gths, it is e~ident 
that the numerator must ue pro- 
portionably increased^ that is, 
we must find how many 6ths 
each fraction is ; and, to ao this, 

we can take §> f, and ^ of the 
6ths, thus * 

§ of 6 3=4, the new numerator, written over the 6, s= f-. 

<§■ of 6 c=5, tlie new numerator, written over the 6, s=s ^. 

j- of 6 = 3, the new numerator, written over the 6, = f . 

•ins. ^f ^9 J« 

Hence, to find the least common denominator of several 
fractions, find the least common multiple of the denominators, 
for tlie common denominator, which, multiplied by each frac 
tion, will give the new numerator for said fraction. 

12. Reduce ^ and i to the least common denominator. 

•'^' %t "g* 

13. Reduce -| and -^ to the least common denominator. 

14. Reduce 14|- and 13;^ to the least common denominator. 

^. 14^5, 13A- 

Fractions may be reduced to a common, and even to the 
least common aenominator, by a method much shorter than 
either of the preceding, by multiplying both the terms of a 
fraction by any number that will make its denominator like 
the other denominators, for a common denominator ; or by 
dividing both the terms of a fraction by any numbers that will 
make uie denominators alike, for a common denominator. 
This method oftentimes will be found a very convenient one in 
practice. 

15. Reduce ^ and { to a common, and to a least common 
denominator. 

{ X 2 = f ; tken f and f =: common denominator, Ji. 
«}) § =r j- ; then f and I- == least common denominator, A 

* 

In this exa^iple, both the terms of one fraction are multiplied, 
"Qd both the terms of the other divided, by the same number; 
mtequently, (f XXXVII.) the iraUn is not altered. 



V 
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16. Redtt^se ^ and ^ to ihe leaft ccmimon dencminator. 

17. Reduce i^^ and j- to the least common denominator. 

18. Reduce ^^ and ^4 to the least common denominator. 

•^- A> A* 

19. Reduce ^ and ]^ to the least common denominator. 



ADDITION OP FRACTIONS. 

IT XLiIY* 1. A father gave money to his sons as foi 
lows ; to William i of a dollar, to Thomas f , and to Rufus 
f ; how much is the amount of the whole ? How much are 

1^, f , and f , added together ? 

2. A mother divides a pie into 6 equal pieces, or parts, 

and gives f to her son, and f to her daughter ; how much 

did she give away in all ? How mueh are f and \ added 
together ? 

3. How much are i + J + f ? 

4. How much are -^ + -j^ + A ? 

5. How much are t%^ + t^ + iV ? 

6. How much are j/V + ^ -f" A ? 

When fractions like the above have a common denominator 
expressing parts of a whole of the same size, or value, it is 
plain, that their numerators, being like parts of the same whole, 
may be added as in whole numbers ; but sometimes we shall 
meet with fractions, whose denominators are unlike, as, for 
example, to add ^ and ^ together. These we cannot add as 
they stand ; but, by reducing their denominators to a common 

denominator, by IT XLIII., they make % and f , which, added 

together as before, make %y Ana. 

1. Bought 3 loads of hay, the ^ first weighing 19^ cwt., the 

second 20^ cwt., and the third 22§ cwt. ', what was tlie weight 
of the whole ? 

i^ \t it reduced to a common- denom\xffl.\«t,«» ^^1^^s^^^% 
11 * 
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^^ and i|§ : these, joined to ^eiB^^respective wlible numbers^ 
^ve the following expressions, viz. 

OPERATION. 



Cwt. Cwt. 

19f=19f3 
20^rz20i§ 

22J = 22|J 



By adding together all the 60ths, 
viz. 45, 12 and 40, we have f J-==:lfj5 
then writinflT the ^ down, and carry^ 
ing tlie wnole number, 1, to tno 
amount of the column of whole num 
bers, makes 62, which, ' joined with 

f^, makes 62f^, An^. 



Ans. 62^ cwt. 

2. How much is i^ of |, and }, added together ? ^ of f ss f , 
then g and |, reduced to a common denomipv.tor, give -^ end 
i-f, which, added together as before, give fi=l2V> •^"** 
From these illustrations we derive the following 

Q. How do you prepare fractions to add them t 

A. Reduce compound fractions to simple ones, 
then all the fractions to a common or least com* 
mon denominator. 

Q. How do you proceed to add ? 

A. Add their numerators. 

More Exercises for the Slate. 
/ 3. What is the amount of 16f yards, 17-^ yds. and 3^ yards ? 

4. Add together f and ^. j^. 1^. 

5. Add together -f , f and ■^, A, 2|f^. 

6. Add togetlier VV» f and J. A. l^i, 
T. Add together 14f and 15f . A, 30^. 
8. Add together J of f and f of i. A. Jf f . 
9 Add together 3i, J of f , and f . A, 4^^. 



SUBTRACTION OF FRACTIONS. 

If XliV. 1. William, havinjf i of an orange, gave \ 
toThomap«; how much had he left? How much doe^ \ 
from I le&ve ? ' 



^ 
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2. Harrjr had { of a dollar, and Rufiis | ; what part of a 
dollar has Rufus more than Harry? How much does ( from 
I leave ? 

3. How much does -f ^ fix)m -J^ leave ? 

4. How much does ^^ from Jf leave ? 

5. How much does -^ from -^ leave ? 

6. How much does -f^^ from -^f^ leave ? 

From the foregoing examples, it appears that fractions mav 
be subtracted by subtracting their numeratorsy as well as added, 
and for the same reason. 

1. Bought 20§ yards of clcth, and sold 15} yards ; how much 
lemained unsold ? 

In this example, we cannoft 



OPERATION. 
} and I, reduced to a com- 
mon denominator, make ^ 
and -^ ; tlien, 

20f=:20T^ 



4 ^ yards, Ans, 



take -^ from -f^, but, by bor- 
rowing 1 (unit), which is -}^ 
we can proceed thus, -}-§ and 
T^ are ^f^, from which taking 
■^, or 9 parts from 20 part% 

leaves 11 parts, that is, -{^ ; 

then, carrymg 1 (unit, for that 

I which I borrowed) to 1$^ 

makes 16 ; then, 16 from 20 leaves 4, which, joined with ^t 

makes 4-fj-, Arts. 

2. From ^ take -}-. f and ^, reduced to a common denomi- 
nator, give ^ and i^ ; then, -ffj from H leaves -Z^, Ans. 

From these illustrations we derive the following 

RUIiE. 

Q. What ig the rule ? 

A. Prepare the fractions as in addition, then 
die difTei^ncc of the numerators written ov^r *he 
denominator, will give the difference required 

More Exercises for the Slate. 

2. From ^ take f . A. ^fe, 

3. From \\ take -^ A. -^^ 

4. From {-^ take t- ^* A^ 
5 F/om ^ take f . A. \%* 



J 
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e. From Ifl take f. jf. l^^ 

7. From f of ^ take i. A, ^. 

«. From i- of T^ take ^ of /y. w«. ■^. 

0. From 1 9^ take f of 19. A, ^^^ 



DIVISION OF FRACTIONS. 

H XLiTT. To DIVIDE A Whole Number by a 

Fraction. 

Lest you may be surprised, sometimes, to find in the fol- 
lowing examples a quotient very considerably larger than the 
dividend, it may here be remarked, by way of illustration, 
that 4 is contained in 12, 3 times, 2 in 12, 6 times, 1 in 12, 
12 times ; and a half U) is evidently contained twice as 
many times as 1 whole, that is, 24 times. Hence, when 
the divisor is I (unit J, the quotient will be the same as tlie 
dividend ; when the aivisor is more than 1 ^unit), the quo- 
tient will be less than the dividend ; and when the divisor is 
less than 1 (unit), the quotient will be more than the dividend. 

1. At f of a dollar a yard, how many yards of cloth can 
you buy for 6 dollars ? 1 dollar is J, and 6 dollars are 
times 1^, that is, ^ ; then, f , or 3 parts, are contained in ^^ 
or 24 parts, as many times as 3 is contained in 24, that is, 
8 times. A, 8 yards. 

In Uie foregoing example, the 6 was first brought into 
4th8, or quarters, by multiplying it by the denominator of 
the divisor, thereby reducing it to parts of equal size ^vith 
the divisor ; hence we derive the following 

RUIiE. 

Q. How do you proceed to divide a wHole number by a fraction T 

A. Multiply the dividend by the denominator 
of the dividing fraction, and divide the product 
by the numerator. 

Exerdses'tfm the Slate, 

3. At -^^ of a llollar a bushel how many boshek of rye ean 
fMre for 80 dollars ? 



r;ucTioNS. 



u& 



OPEEATION. 

80 dividend. 
1 G denominator. 



480 
80 



Numerator, 5)1280 
Quotient, 



256 bushels, Ans. 



In this example, 
we see more tuiiy 
illustrated the fact 
that division is the 
opposite of multi- 
plication ; for, to 

multiply 80 hy ]^> 
we should miUH 
ply by the numera. 
tor, and divide by 
the denominator ; 
IT XXXIX. 



3. If a familv consume } of a quarter of flour in one week, 
how many weeks will 48 quarters last the same family ? 

j9. 128 weeks 

4. If you borrow of your neighbor -^ of a bushel of meal 
at one time, how many times would it tak« you to borrow 90 
bushels ? ^. 960 times. 

5. How many yards of cloth, at -^ of a dollar a yard, may be 
bought for 200 dollars ? Jl. 1000 yards. 

0. How many times is -^ contained in 720 ? JSl, 140. 

7. How many times is 6^ contained in 300.^ Reduce 8^ to 
VI improper firaction. JI, 36. 

8. Divide 620 by 8^- •^. 75j. 

9. Divide 84 by i^i. 4. 160. 

10. Divide 92 by 4 J. 4. 20|. 

11. Divide 100 by 2^. Jt. 36^. 

12. Divide 86 by 15j. J3, 5,^. 

13. How many rods in 220 vards? .4. 40 rods. 

14. How many sq. rods in 1210 sq. vards ? A. 40 sq. rods. 

15. How many barrels in 1260 gallons ? A. 40 barrels. 

If XliVn. To DITIDE ONE FRACTION BY ANOTHER. 

1. At i of a cent on apple, how many apples may be 
bov r^^ for f of a cent? How many times i in f .' How 
many ^nieef inf .9 

2. William gave f of a dollar for one orange ; how many 
oranges, at that rate, can he buy for f of a dollar ? How 
many for f of a dollar? For ^ ? For ^ ? For ^ ? 
Por^^? 
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Heii<;e we see that fractions, haying a common denorviinator 
nay be divided by dividin^^ their numerators, as well as sub 
xacted and added, and for the same reason. 

1. At I of a dollar a yard, how many yards of cloth may be 
»ought for I of a dollar ? 

OPERATION. 

Reducing the fractions | and } to a 
tommon denominator, tlius : — 



rhen, -^ is contained in -^ as many 
imes as 4 is contained in 9, =2|. 

A. 2i yards. 



In this example, as 
the common denoini 
nator is not used, it is 
plain that we need not 
find it, but only mul- 
tiply the numerators 
by the same numbers 
as before. This will 
be found to consist in 
multiplying the uu 
merator of the divisor 



nto the denominator of the divideiid, and the denominator of 
he divisor into tlie numerator of the dividend. But it will be 
bund to be more convenient, in practice, to invert the divisor^ 
hen multiply the upper terms together for a numerator, and 
he lower terms for a denominator; thus, taking the last 
.xample, 



i and f^, by inverting the 
livisor, become f- and |^; then, 
^^^=|r=2j- yards, as be- 
bre, .^n^. 



Proof, f , the quotient^ 
multiplied by i, the divisor, 
tlius, i^i, gives xV = f , th« 
divisor. 



From these illustrations we derive the following 
Q. How do you proceed to divide one fraction by another ? 

A. I invert the divisor, then multiply the upper 
erms together for a new numerator, and the 
ower for a new denominator. 

JVot0. — Mixed nomben must be reduced to improper firactiona, and compoaiM) 
simple terms. 

Proof. It would be well for the pupil to prove each result, 
M in Simple Multiplication, by multiplying the divisor and 
[uotient together, to obtain the dividend. 

More Exercises for the Slate. 

2. At -J- of a dollar a peck, how many pecks of salt may be 
Koughtfor |-ofadolIar? A. 4f pecks. 

3. Divide f by A. A. ^^=.2, 

4. Divide f hj ifg. A. 4^»%VV 



\ 
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5. Divide If by ^, J3t. a^fjy. 

6. Divide 9-^ by i of |. J3, 37. 

T. How many times is ^ containeu in -^ ? A. 1^. 

8. How many times is -fy contained in ^ ? ^. 2-}-^f . 

9. What number multiplied by ^ will make -]^.? A. 2^^. 



REDUCTION OF FRACTIONS. 

It will be recollected, that in Reduction (If XXIX.) whole 
nmnbers were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to another after the same manner, and by the same 
rules. 

IF XliVni. To REDUCE Whole Numbers to tub 
Fraction of a greater Denominati<!>n. 

1. What part of 2 miles is 1 mile? 

2. What part of 4 miles is 1 mile ? Is2 miles ? Is 3 miles ? 

3. What part of 1 yd. is 1 qr. ? Is 2 qrs. ? Is 3 qrs. ? 

4. What part of 8 gallons is 1 gallon ? Is 3 gallons ? 

5. What part of 9 oz. is 1 oz. ? Is 2 oz. ? Is 5 oz. ? 

6. What part of 7 yds. is 1 yd. ? Is 6 yds. ? Is 7 y da ? 

7. What part of $21 is $17 ? Is $11 ? Is $13 ? 

8. What part of 271 inches is 11 in. ? Is 251 in. ? 

9. What part of 1 month is 1 day ? Is 2 days ? 

10. What part of 1 hour is 11 minutes ? Is 21 minutes ? 

11. What part of 19 cents if? 11 cents ? Is 3 cents ? 

12. What part of 1 d. is 1 fartliing? Is 2 qrs. ? Is 3 qrs.? 

13. What part of 1 s. is 1 d. .^ Is 2d.? Is 3d.? 



1. What part of a bushel is 3 pks. 4 qts.? 



OPERATION. 

1 bu. 3 pks. 4 qts. 

A _^ 

4 24 

8 _4 

3 2 Denom. 2 8 Numer. 

Then jf = |i Aru 



\ 



1 bu. = 32 qts.) and 
3 pks. 4 qts. =28 qts. 
Then, as 32 qts. make 

1 bushel) 1 qt. is xfe" 
of a bushel, and 28 qtd . 

28 times ^V = ff=» 
^ bu. ^ns., the same 
as before.* 



•*"-f 
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From these illustrationfl we deriye the following 

r 

Q. How do you obtain the numerator ? 

A. Bring the given denominations to the lowest 
denomination mentioned, for a numerator, 

Q. How do you obtain the denominator T 

A. Bring 1 (or an integer), of that higher de- 
nomination into the same denomination, for a 
denominator. 

More Exercises for the Slate, 

2. Whatpiurtori£.i8 2s.6d. Ji. ]^s=|^ 

3. What part of 1 hundred weight is 3 qrs. IS lbs. 14 oz ^ 

4. What part of 1 yard is 3 ots. 3na. ? A. if • 

5. What part of 1 bushel is 3 pecks, 7 qts. 1 pt. ? 

A. ff. 

6. What part of 1 tun is 1 gallon, qts. 2 pts. 1 gill ?' 

A' tM^T* 

7. What part of 15 jjipes is 25 galls. ? A. ts^^. 

8. What part of 2 miles is 7 fur. 11 in. 2 b. e. ? 

A, 76832- 

9. What part of 1 month is 19 days ? A. ^. 

10. What part of 1 month is 25 days, 13 hours ? 

A, ygij. 

11. What part of 1 month is 22 days, 15 h. 1 min. ? 

A' TSfffi- 
f XX4IX, To REBVCE A Fraction to Whole Num* 

B»B6 OF LESS DENOMINATIONS, OR, To FIND THB 

Value or a Fraction. 

1. How much is ^ of a shilling ? How much ^^ of & lb. ? 
ft of a lb.? ft of a lb.? |i of a lb.? it of a lb.? 
ft of 1 qr. of acwt.? ft? ft? if? li? i •■ 
hour? i? f? 

Operation by Slate Uhistrated. 
t. WbMtia the Tftlufl of | of a ^und? 
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OPERATION 

Namer. 5 

2 s. 



Denom. 6 ) 1 ( 1 6 s. 

6 



16 8. 8 d. Ans. 



40 
86 

12 

6)4i(8d. 

48 



Q. How do ypvL pro- 
ceed in this example ? 
and why ? 

A, Ab l£.ss20 B., 

^ of one pound is the 

same as |^ of 20 s., and, 

to ffet f- of 20, we mul- 
tiply the numerator 5 
and 20 together, mak- 
ing 100 ; which, divid- 
ed by the denominator 

6, gives 16 s. and ^ of 
anokher shilling re- 
maining. This^s=|[- 

of 12 d.; then, 4 of 
12d.«8d. 



From these illustrations we derive the following 

RUJLXL 

Q. What do you multiply the numerator by ? 

A, By as many of the next denomination as 
make one of that ; that is, pounds by what makes 
a pound, ounces by what makes an ounce, as in 
Reduction of whole numbers. 

Q. What do you divide the product by 7 

A. By the denominator. 

Q. If there b|^ ^jnainder, how do you pilllceed T 

A, Multiply and divide as before. 

iHfofe Exercises for the Slate. 

8. What is the value of { of a cwt. ? A, Z qrs. 

3. What is the value of | (^an acre ? A. 1 rood, 13| rds. 

4. What is the value of J§ of a pound Troy ? , A. 10 oz. 8 
pwts. 16 J |/ 

5. What is the value of fff of a hogshead ? A, 49 gallons 
Ijft^qts. 

6. What is the value of ^^ of a pound avoirdupois ? A, 1 Ik 
14^: oz. 

7. What is the value of m of a hogshead ? A, 50 gallons, 
a What is the valtve of ^ of a day ? A. 16 hours 36 nun 

65|^see. 
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If li. To REDUCE Fractions OF a higher DsNOiiiKa- 

TION INTO A LOWER. 

We have seen (IT XXXVIII.) that fracdons ne multiplied b/ 
multiplying their numeraton, or dlYiding their denominators* 

1. Reduce tIt) iS* to the fraction of a penny. 

In tnis exa 



OPEEATION. 

Numer. 1 

20 s. 

20 . 
12 d. 



New numer. 240 

Then , 24 
Denom. 48 0' 



i d. Ans. 



example, we vaxM 

ply the 1, in z-l^j-, as in Re* 
auction of whole numbers^ 
viz., pounds by what makes a 
pound, diUlinga by what 
makes a shilling, &c. Cut 
this operation may be express- 
ed differently, thus ; ^^ X 

20X 12=ft*=id.; or, by 
dividing the denominator^, 

thus; i-i7r-^20=2V-^^5J=a 
j-d., .^ns.f as before in its 
lowest terms. 



Q, How, then, would you proceed T 

A. Multiply the fraction^ as in Reduction of 
whole numbers. 

More Exercises for the Slate. 
2 Reduee 3^ of a pound to the fraction ofa shilling. 

8 Reduce YvWo^&po^u^d to tiie fraction of a faathing. 

4. Reduoe ttAtt o^ * hogshead to the iraetion of a gallon. 

i. Reduce ffr 0^ * bushel to the fraction of a quart 

$. Reduce tcVt ^^^ ^J to the fraction of a minute. 

7. Reduce i (f^^ of a cwt to the fraction of a pound. 

A. i Ik 

8. RaJnce a'&ir of & hhd . to the fraction of a pint. 4, | pt 

A Bedno% f^ of a pound to the fraction of a shilling. 



PRACTlONa J35 

t LiL To REDUCK Fractions of a lower DiiNOBaNA- 

TION INTO A HIGHER. 

We have seen, that, to divide a fraction, (IT XL.) we mttst 
multiply the denominator, or divide the numerator. 
This rule is the reverse of the last, (II L.) and proves it 

] . Reduce J of a penny to the fraction of a pound. 



OPERATION. 

Denom. 2 
12 

24 
20 



In this example, we divide as in Re? 
duction, ni XXIX.) viz., pence by 
pence, shillings by shillings; but, in 
order for tliis, we must either multiply 
the denominator or divide the numera- 
tor bv the same numbers that we should 
divide by in Reduction of whole num- 
bers. The same result will be obtain- 
ed if performed thus ; 

i X 12 X 20 = ^ £., -9ii#. 



New denom. 480 
Then, j-^, Ans. 

Hence the following 
Q. How do you proceed 7 

A. Divide as in Reduction of whole numbers. 

More Exercises for the Slate. 
9. Reduce -^^ of a shilling to the fraction of a pound. 

3. Reduce j- of a farthing to the fraction of a pound. 

4. Reduce iV ^^^^ gallon to the fraction of a hogshead. 

5. Reduce -ff^ of a quart to the fraction of a bushel. 
6b Reduce }|ti of a minute to the fraction of a day. 

T. Reduce I- of a pound to the fraction of a hundred weight 

6. Reduce f of a pint to the fraction of a hogshead. 
#• Reduc* i of a shilling to the finye^doii ot «.y^^^^* 
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DECIMAL. FRACTIONS. 

^ LH. Q. When such fractions as these occur, viz. -j^, T^» 

"fifls^t bow is a unit supposed to be divided 1 

A. Into 10 equal parts, called tenths ; and eacfa 
tenth into 10 other equal parts, called hundredths^ 
and each hundredth into 10 more equal partSi 
called thousandths, &c. 

Q. How is it customary to write such expressions 7 

A. By taking away the denominator, and 
placing a comma before the numerator. 

Let me see you write down, in this manner, -^9 '^fift Tov> 
Q. What name do you give to fractions written in this manner T 

A. Decimal Fractions. 

Q. Why CBlled decimal t 

A. From the Latin word decern, signifying 
ten ; because they increase and decrease in a ten- 
fold proportion, like whole numbers. 

Q. what are all other fractions called 1 

A. Vulgar, or Common Fractions* 

Q. In whole numbers, we are accustomed to call the lieht-hand 
figure, units, from which we begin to reckon, or numerate ; nence il 
was found convenient to make the same place a starting point in deoS 
mals ; and to do this, we make use of a comma 5 what, then, is tli. 
Bse of this comma? 

A. It merely shows where the units' place is. 

Q. What are the figures on the left of the comma called 1 

A. Whole numbers. 

O, What are the figures on the right of the comma called t 

A. Decimals. 

Q. What, then, may the conmia properly be called 7 

A. Separatrix. 

Q. Why? 

A. Because it »eparaies the decimals from the 
i^ole numbers. 

Q, What is the first figure at the rig^t of the separatrix called 7 

A. lOths. 

Q, What is the second, third, fourth, ^,. 7 

Al. The second la huudT^dvVv^ \Vv^ third thoi^ 



DECIMAL. FRACTIOJNS. 1JI7 

sandths, the fourth ten thousandths, and so on, as 
in the numeration of whole numbers. 

Let me see you write down again -Aj in the form of a decimal. 

Q. As the first figure at the right of the separatrix is tenths, ia 

writine down t^' ^o, where must a cipher be placed 7 

A. In the tenths' place. 

Let me see you write doivn in the form of a decimal iSg " 

A. ,05. 

Write down ToTy» ToTJ"> lirj' 

Q. How would you write down in decimals i Joo * 

A. By placing 2 ciphers at the right of the 
separatrix, that is, before the 7. 

Let roe see you write it down. 

A. ,007. 

Let me see you write down tirOO * 

A. ,002. 

Q. Why do you write 2 down ^th 2 ciphers before it 7 

A. Because in -p^, the 2 is thousandths ; con- 
sequently, the 2 must be thousandths when writ- 
ten down in decimals. 

Q. What does ,5 signify 7 

A. ^. 

Q. What does ,05 signify 7 
A. x^Tj-* 

Q. Now, as -j^ = J, and as multiplying x^ by 10 produces 
I Aft which is also equal to -^f how much less in value is ,05 t'uan ,5 7 

A. Ten times. 

Q. Why 7 

A. Because the parts in j^ are ten times 
smaller than in -^ ; and, as the numerator is the 
same iu both expressions, consequently, the value 
is lessened 10 times. 

Q. How, then, do decimal figures decrease in value from the le^ 
towards the right 7 

A. In a tenfold proportion. 

Q. What does ,50 mean 7 

A. 5 tenths, and no hundredths. 

Qi What, then, is the value of a cipher at the right of decimals 7 

A. No value. 

12* 
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Q. We hare seen that ^ is 10 times as much in value as fi6, or 

r^ t what effect, then, does a cipher have placed at the left of 
decimals f 

A, It decreases their value in a tenfold pro- 
portion. 

Q. Siuce decimals decrease from the left to the right m a tenfolA 
proportiun, bow, then, must they increase from the right to the left t 

A. In the same proportion. 

Q. Since it was shown, that ,5 = i'^ ; ^s±-fi^9 what, the^ 
iwfll always be the denominator of any decimal expression f 

A. The figure 1, with as many ciphers placed 
at the right of it as there are decimal places. 

Let me see you write down the following decimals ou your slate, 
and change them into a common or vulvar fraction^ by placing theii 
proper denominators under each, viz. J5 ,05 ,005 fiSt flSzb ,37. 

Q. fio is -f^or = it and ,5 is -]|^ s= ]}- ; which, then, is the most 'm 
value, ,25 or ,5 7 

Q. By what, then, is the value of any decimal figures determined t 

A. By their distance from the ujaits' place, oi 
separatrix. 

Q. When a whole number and decimal are joined together, tfaQ% 
i^f what is the expression called t 

A. A mixed number. 

Q. As any whole number may be reduced to tenths, hundredthik 
lliousandihs, &,c. by annexing ciphers, (for multiplying by 10, 100, ^c.l 
thus, 5 is 50 tenths, 500 hundredths, olc. ) how, then, may any mixeo 
Biunber be read, as 25,4 1 

A. 254 tenths, giving the name of the decimal 
to all the figures. 

Q. Howi8t5,36read? 

A. 2536 hundredths. 

Q. How is 5,125 read? 

A. 5125 thousandths. 

Q. What would 5125 thousandths be, written in the form of a vuk 
gar or common fraction t 

This is evident from the fact, that ^H (an improper fracUon\ 
reduced to a mixed number agcun, is equal to 5,125. 

The pupil may Icam the names of any decimal expression, as far aa 
nen-miHionths, also how to read or write decimals, from the /bllowny 
Table :— 



DECIMAL TRACTIONS. 
TABLE. 



V» 



•^ •- „ 

s £3 M a 



2. 



ToTT' 



8 



365: 



• yO.****; md 5 Tentlu . 
. 9 6 naif 6 Hundredths. 

• y 2 5 . . . , read 25 Thousandths. 
.,1338. . . nod 1328 Ten-Thousandths* 

7,8 read 7, and 8 Tenths. 

6,000009. r«id 6, and 9 BfiUiontha. 

26,25 >«ad 26, and 25 Hundredths. 

.3,0000008»«ad3,and8 Ten-MUIionths. 
365,0000000r«»i365. 

Exercises far the Slate, 

Write in decimal form 7 tenths, 42 hundredthfi, 62 and 25 
hundredths, 7 and 426 thousandths, 24 thousandths, 3 ten-thou- 
sandths, 4 hundredths, 2 ten-thousandths, 3 millionths. 

Write the fractional part of the following numbers in the form 

of decimals, viz. 6^^, ^, 62fy\y, 2^, 3^, 262-n^i 

32xMxr> 2io(ftoo > 45ioo8ooo> ^yxriftPiy^Tj-flr, SnriTnr- 

Write the following decimal numbers in the form of vulnr 
or common fractions, then reduce them to their lowest termsvy 

f XXXVII. ; thus, 2,5 »>2i^»2^ in its lowest termd. 



1. 45,5. 


il. 45^. 


7. 6,28. A. 63^5. 


2. 9,25. 


A. 9i. 


8. 6,005. A. 6ji^ 


3. 23,75 


il.23i. 


9. 3,00025. A, 3^Vo- 


4. 11,8. 


A. llf 


10. 6,08. A. 6^, 


6. 19,9. 


A. 19^. 


11. 9,2. A. 9f 


6. 25.255 


A 25jf^. 


12. 7,000005. A. 7y,n^^ 
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Q. What money is adapted to dedmal rales t 

A. Federal money. 

Q. What is the ir.oney unit t 

A. The dollar. 

Q. How is it so adapted ? 

A, As 10 dimes make a dollar, and 10 cents a 
dime, &c., dimes are lOths of a dollar, cents are 
lOOths, and mills are lOOOths of a dollar. 

Q. How are 3 dollars 2 dimes 4 cents and 5 mills written ? 

A. $3,245. 



itjEfelTION OF DECIMALS. 

? XjTH* Q. As we have seen that decimals increase ironi 

ri^ht to left in the same proportion as units, tens, hundreds, Slc,, howt 
then, may all the operations of decimals be performed ? 

A, As in whole numbers. 

JVofe. — The only difficulty which erer arises, consists in detenniningf where 
the decimal point ought to tie placed. This wiU be noticed in its proper place 

1. A merchant bought 5-]^ barrels of rice at one time for 
$27xVj^cr> at another i% of a barrel for $4,255, at another 
T^^JJ o^ ^ barrel for $^jy(ji and at another -^^ of a barrel for 

$2xx)Vv ; how maigr barrels did he hnf in all ? and what did 

they cost him ? 

As we have seen 
that decimals cor* 
respond with the de- 
nominations of Fed- 
eral Money, hence 
we may write the de- 
cimals down, placing 
dimes under dimes, 
cents under cents, 
&c., that is, tenths 

under tenths, hundredths under hundredths, &c., and add them 

up as in Addition of Federal Money. 

From these illustrations we derive the following 

RULE. 

Q. How are the numbers to be written down 7 

A. Tenths under tenths hundredths under 
hundredths, and so on. 

<2 Ifow do you proceed to add 1 



OPERATION. 




Barrels. 


Dollars. 


5,2 


27,825 


,62 


4,255 


,278 


0,72 


,89 


2,627 



^115. 6,988barrels,for$35,427 
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A. \s in Simple Addition. 

Q. \Vhcre do vou place the 5)eparatjriz 1 

A. Directly under the separaiing points above. 

More Exerciser for the Slate. 

2. James bought 2,5 cwt. of mim, 23,265 cwt. of hay, and 
4,2657 cwt. of rice ; how much did he buy in all? Ji, 30,0307 
ewt. 

3. James is li-fy years old, Rufus 15-]f^, and Thomas 16-i^ ' 
whal is the sum of all their ages f A. 46,5 years. 

4. William expended for a chaise $255^, for a wagon 

% 37i^iAt, for a bridle % -i^, and for a saddle $ llfW^ir \ what 
did tiiese amouni to ? A, $ 304,455. 

5. A merchant !)ought 4 hhds. of molasses ; the first con- 
tained 62^ gallons, the second 7iL-^§^^ gallons, the third 

50^ gallons, and the fourth 5&i^[y^ gallons \ how many gallon* 
did he buy in the whole ? A, 240,6157 gallons. 

6. James travelled to a certain place in 5 days; the first day 

he went 40^or miles, the second 28^xr miles, tho third 4^^ 

miles, the fourth ^x^^rs miles, and the fifth ^^i^x^^js miles j 
how far did he travel in all } A, 162,0792 miles. 

7. A grocer, in one year, at different times, purchased the 
following quantity of articles, viz. 427^2623 cwt., 2789,00065 
cwt., 42,000009 cwt., 1,3 cwt., 7567,126783 cwt., and 8^7,62 cwt.; 
how much uid he purchase in the whole year ? A, 11724,309^/42 
cwt. 

8. What is the amount of ^, 245^, 6^^^^, 245tt/tjW» 

l-nr^^arxr' 'cPoff* ^^rTy^(yu^t 4^^) Tirxfi^nnr» and 1925? 
A. 2854,492472. 

9. What is the amount of one, and five tenths ; fbrty-five, 
aind three hundred and forty-nine thousandths; and sixteea 
hundredths? ./?. 47,009. 



f 

SUBTRACTION^ OF DECIMALS 

f LiIY. 1. A merchant, owing $270,42, paid $192,625; 
kow much did he then owe ? 
OPEBATION. 

For the reasons shown in Addition, 
w« proceed to a>ilitwdt\.^«ssA. y*'^^'^'* 



$270,42 
$192,625 

Affs. $77,796 
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Hence we derive the ToUowmg 

RULE. 

Q. How do you write the numbers down T 

A. As in Addition of Decimals. 

Q. How do you subtract 7 

A. As in Simple Subtraction. 

Q. How do you place the separatrix 7 

A. As in Addition of Decimals. 

More Exercises for the Slate. 

1. Bouffht a hogshead of molasses, containing 60,72 gallons; 
how much can I sell from it, and save 19,999 gallons for my 
Mm use ? S. 40,721 gallons. 

2. James rode from Boston to Charlestown in 4,75 minutes^ 
Rnfos rode the same distance in 6,25 minutes ; what was thi9 
difference in the time ? Ji, 1,5 min. 

3. A merchant, having resided in Boston 6,2678 years, stated 
his age to be 72,^ yrs. How old was he when he emigrated 
to that place ." jJT. 66,3572 yrs. 

Abfc— The pupil mast bear fa| mind, that, in order to obtain the answer, tfaa 
figures annexed to each qnestion, are first to be pointed off, supplying ciphers, if 
aecessary, then added together as in Addition of Deciinals. 

4. From ,65 of a barrel take ,125 of a barrel-525 ; take ,2 
of a barrel-45 ; take ,45 of a barrel-2 ; take ,6 of a barrel«5 ; 
take 42567 of a barrel-62433: take ii6 of a barrel-SO. 
-«. 2,l3D33 baiTCls. \ df 

5. Trom 420,9 piiTeBnake 126,45 pipes-29445; take ,625 of 
a pipe-420275; take 20,12 pipe&40078; take 1,62 pipes^ 
41^; take 419,89 pipes^lOl; take 419,8999 pipes-10001. 
Jt, 1536,7951 pipes. 
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MULTIPLICATION OF DECIMALS. 

Y liV* 1. How many yards of cloth in 3 pieces, each piece 
•ontaining 20^^ yards ? 



OrSBATION. 
20,76 
3 



In this example, since multiplication 
is a short way of performing addiUon, 
it is' plain that we most point off as in 
addition, viz. directly under the separate 
inff points in the mnltiplicand ; and, tm 
Ans. 62, 35 jda. eiuer factor may be made the multipli- 
cand, had thera ^seeu Vno dfic^vmaUi in 
iae taahipUer aJso, we muit ha^e ^inte^ oiS \^o xcata ^>Mna 
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hi deciinalB, T^bicli, coanun|f both, would make 4. Hence. ^#. 
must alwajs point off in tiie proauct as many places for oeci 
mals, as there are decimal places in both the factors. 

2. Multiply ,25 by ,5. 



OPEEATION. 

,25 
,5 



In this example, there being 3 decimal 
places in both tne factors, we point off t 
places in the produjt, as before directLd. 
The reason of this will appear nore evi* 
dent by considering both the factorg 
common fractions, and multiplying by 



Ans. ,125 

f XLL, thus: ,25 = fy^, and fi^^; now, t^^ -At 
iVl^) which, written decimally, is ,125, Jhis.f as before. 

3. Multiply ,15 by ,05. 



OPEBATION. 

,15 
,05 

Ans. ,0075 



In this case, there not being so man^ 
figures in the product as there are deci 
mal places in both the factors (viz. 4), 
we place two ciphers on the len of 75^ 
to make as many. This will Appear evi* 

dent by the following; ,t58»y^, and 

05 = 1^; then T^^x^=:-n:?yW«, 0075, .Aw., the same 
•8 before. 

From these illustrations we derive the following 
Q. How do you multiply in Decimals T 

A. As in Simple Multiplication. 

Q. How many figures do you point off for decimals in the product T 

A. As many as are in both the multiplicand 
and multiplier. 

Q. If there be not fieures enough in the product for tliis purpose, 
how would you proceed 7 

A. Prefix ciphers enough to make as many. 

Q. What is the meaning of annex T 

A. To place after. 

Q. What is the meaning of prefix f 

A. To place before. 

More Exercises for the Slate. 

4. What will 5,66 bushels of rye cost, at $1,08 a butihei-^ 

^. $6,1128, or $6, 11 c, 2^ m. _ . 

5. Howmmy gallons of xuiaVn ^ ^ ^Vswr^n^*-^^^''*^^'* 
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containing 31 f^ gallons ?- 20475. In ,8 of a barrel ?-S52. Ib 
,42 of a barrel ?-1323. In ,6 of a barrel ?-189. In IISG^ 
barrels ?-a548475. In 1,75 barrels F-55125. In 125,626789 
barrels P-39572438535. jJ. 39574,923&'335 gaUons. 

6. What will 8,6 pounds of flour come to, at |$,04 a pound ?~ 
344. At $,03 a pound ?-258. At $,035 a pound P-301. At 
$,0455 a pound ?-3913. At $,0275 a pound F-23650. 
J?. $1,5308. 

7. At $,9 a bushe4, what will 6,5 bushels of rye cost .'-585 
What will 7^ bushels ?-6525. Will 962/»5 bushels?- 
83f)2995. Will ,62 of a bushel .?-558. Will 76,75 bushels .?- 
69075. Will 1000,0005 bushels P-90000045. Will 10,00005 
bushels .'-9000045. j9. 1227,307995. 



DIVISION OF DECIMALS. 

IF XjVI. In multiplication, we point off as many deciraalt 
mthe product as there are decimal places in the multiplicand 
and multiplier counted together ; and, as division proves mul 
^plication, by making the multiplier and multiplicand the divipor 
and quotient, hence there must be as many decimal places i« 
the divisor and quotient, counted together, as there are decimal 
places in the dividend. 

1. A man bought 5 yards of cloth for $8,75 ; how much was 
it a yard ? $8,75 = 875 cents, or lOOths ; now, 875 -s- 5 == 175 
cents, or 10()ths, = $l,75, ^ns. 

OR 

By retaining the separatriz, and dividing as in whole nmn« 
•wrs, thus : — 

As the number of decimal places ia 
the divisor and quotient, when count- 
ed togetlier, must always be equal tc 
the decimal places in the dividend, 
therefore, in this example, as there 
are no decimals in the divisor, and 
two in the dividend, by pointing off two decimals in the 
^otient, the number of decimals m the divisor and quotient 
will be equal to the dividend, which produces the same result 
as before. 

4 

2. At $2,50 a barrel, how many barrels of cider can I have 
for MI) f ^n =1100 cente, or lOOths, and $2,50 = 250 cents, 

0rJaOUi8; then, dividing lOOths by 100\}Qa,UiewxotiftTvlmUevi- 
^ntly be « vrhoH Humwr, thus : — 



OPERATION. 

6)8,75 
Arts, $1,75 
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OPERATION. 



850 ) 1 1 00 ( 4^f^ barrels, Ans. 
1000 ^ 

100 
250 



In tnis exarople, 
we have for an an- 
swer 4 barrels, and 

^^ J of another bar* 
rcl. But, instead 
of stopping liere in 
the process, we may 
brinar the remain- 
der, 100, into tenths, by annexing a cipher (that is, multiplying 
by 10), placing a decimal point at the right of 4, a whole num- 
ber, to keep it separate Jurom the lOths, which are to follow 
The separatrix may now be retained in the divisor and divi« 
dend, thus : — 

OPERATION. 

2,50) 11,00(4,4 Ans. 
1000 • 



1000 
1000 



We have now for an an- 
swer, 4 barrels and 4 tenths 
of another barrel. Now, if 
we count the decimals in 
the divisor and quotient 
(being 3), also the decimals 
in the dividend, reckoning 
the cipher annexed as one 
decimal (making 3), we shall find a^ain the decimal places 
in the divisor and quotient equal to the decimal places m the 
dividend. We learn, also, from tliis operation, that, when there 
are more decimals in the divisor thnn dividend, there must be 
ciphers annexed to the dividend, to make the decimal placea 
equal, and then the qaotient will be a whole number. 

Let us next take the 3d example in Multiplication, (ITLV.) 
and see if nmltiplication of decimals, as well as whole numbers, 
can be proved by Division 

3. In the 3d example, we were required to multiply ,15 by ,05 ; 
now we will divide the product ,0075 by ,15. 

OPERATION. , ^^ Y^'^i^ *^"l '''''""" 

,„. ^^^ ^ , ^^ ^ pie (before the cipher was 

,15),0075(,05 Ans. placed at the loft of 5), four 
7 5 decimal places in the divi- 
dend, and two in the di- 
visor; hence, in order to 
make the decimal places in the divisor and quotient equal to 
the dividend, we must point off two places for decimals in the 
quotient. But as we have only one decimal place in the quo- 
tient, the deficiency must be supplied by prefixing a cipher. 
The above operation will appear more evident by common 

fractions, thus : ,0075 =-rx?TyVtr> and ,15 = -i^V> no\7 xo^of^TTT i* 

divided by -^(^ by inverting ^t^Ty C^ X\;V\Y^),^3K^M^,H^\-^■x^ 

tUSSjt = T^u" == »05, Jna., «lb \>e£oxa. 

13 
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From these illustrations we derive the fbllowing 
Q. How do you write the numbers down, and divide ? 

A. As in whole numbers. 

Q. How many figures do you point off in the quotient for decimals f 

A. Enough to make the number of decimal 
places in the divisor and quotient, counted to^ 
gether, equal to the number of decimal places in 
the dividend. 

Q. Suppose that there are not figures enough in the quotient fat 
this purpose, what is to be done ? 

A. Supply this defect by prefixing ciphers to 
said quotient. 

Q. What is to be done when the divisor has more decimal places 
than the dividend 7 

A, Annex as many ciphers to the dividend aa 
will make the decimals in both equal. 

Q. What will be the value of the quotient in such cases 7 

A. A whole number. 

Q. When the decimal places in the divisor and dividend are equal 
ind the divisor is not contained in tlie dividend, or when there is a r& 
•lainder, how do you proceed 7 

A. Annex ciphers to the remainder, or divi 
dend, and divide as before. 

Q. What places in the dividend do these ciphers take 7 

A. Decimal places. 

More Exercises for the Slate. 

4. At '$,25 a bushel, how many bushels of oats may be bought 
for $300,50 ? A. 1202 bushels. 

5. At $,12J; or $,125 a yard, how many yards of cotton cloth 
ma^ be bought for ^16 ? A. 128 yards. 

6. Bought 128 yards of tape for $,64 ; how much was it a 
fard ? A. $,005, or 5 mills. 

7. If you divide 116,5 barrels of flour equally among 5 meOi 

liow many barrels will each have i A. 23,3 barrels. 

^PoU. — ^The pupil must continue to bear in mind, that« before he proceed* 
to add together the figures annexed to each question, he must prefix ciphers, 
wiien required by the rule for pointin|f off. 

8. At $2,255 a gallon, how many gallons of rum may be 
bought for $28,1875 .?-125. For $56,3TO ?-25. For $1 12,75 ?• 
W. For ^338,!^ P-150. w«. 237,5 gallons. 

O, Jf ^j8^ ^iJl board one man a vj««iVL« Vion» tkmv^ ^e^V.% 
I be be boarded for $1001^?-445. Y« 1|^^^V*iSa& 
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For $200,7 ?-892f For $100^ ?-446. For $60,75? fi7. 
-tf. 828.4 weeks. ^ r~ v > 

10. if 3,355 busheU of com will fill one barrel, how mas^ 
barrels will 3,52275 bushels fiU ?-ip6. Will ,4026 of a bushel .* 
12. Will 120,780 bushels .'-36. Will 63,745 bushels .'-13. WilJ 
40,260 bushels ?-12. A, 68,17 barrels. 

11. What is the quoUent of 1561,275 dWided by 24,3 .'-6425 
By 48,6?-32125. By 12,15 F-1285. By 6,075 ?-257, 
^.481^75. ^ ' 

12. What is the quotient of ,264 divided by ,2 P-132. By ,4 ?- 
66. By,02.'-132. By,04?-66. By ,002 .'-132. By,p04'-66* 
■H. 219^78. 



REDUCTION OP DECIMALS. 

\ 

t LVn. To CHANGS A VujiOAR OR CoMHOlC FrAO^ 
TION TO ITS EQUAL DECIMAL. 

1. A man divided 2 dollars equally among 5 men ; what part 
•f a dollar did he give each ? and how much in lOths, or decimals ? 

In common fractions, each man evidentiy has f of a dollar^ 
Che answer ; but, to express it decimally, we proceed thus :— 



OPERATION. 
Numer. 

Denom 5)2,0(,4 
20 



iifi5. 4 tenths, s=3 ,4. 



In this operation, we cannot d^ 
vide 2 dollars, the numerator, by &| 
the denominator; but, bjr annes* 
ing a cipher to 2, (that is, multi* 
plying by 10,) we have 20 tenths, 
or dimes ; then 5 in 20, 4 times \ 
that is, jl tenths, ass ,4 : Hence the 
common fraction f , reduced to a decimal, is ,4, Am, 

8. Reduce -^ to iti equal decimal. * 

OPERATION. J In this example, by annexing 01* 
83 ) 3 ,00 ( ,09375 cipher to 3, making 30 tentiis, we 

find tiiat 32 is not contained in the 

lOths ; consequentiy, a cipher must 
be written in the lOths place in 
the quotient These 30 tenths may 
be brought into lOOths ^aJ anne» 
ing another cipher, making 300 
hundredths, which contain 32, S> 
times ; tiiat is, 9 hundredths. By 
continuing to annex xsiphers for 
lOOOths, &o.,dividiu^ aabftC<^T<l^^^ 
obtain JQI3X1^, An». ^n «*fC!^ 
dphen annexed to the nuinet«iU>T,^^'N« iJmC\ ^aaA. >^k»^ 
•9v«/ to ihm liMiflial plaoe* in tbA ^uoXttinV. 



2 88 
120 

240 
224 
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M'ote. — In tho laat answer* we have five placet for doelmalt ; but, aa ttie § 
!n the fifth place is only ij^ij^jjfjj of a unit, it will be found sufficiently exact 
for moat practical purposes, (0 extend the decimals to only throe or four plaem 

To know whether you have obtained an equal decimal, change 
the decimal into a common fraction, by placing its proper £- 
nominator under it, and reduce the fraction to its lowest term"- 
If it produces the same conunon fraction again, it is right ; thu0 

taking the two foregoing examples, ,4ss-^s=sf. Again. 
,09375=:tSM^ = A. 

From these illustrations we derive the following 

RULE. 

Q. How do you proceed to reduce a common fraction to its equa. 

decimal ? 

A. Annex ciphers to the numerator, and divide 
by the denominator. 

Q. How lon^ do you continue to annex ciphers and divide 7 

A. Till there is no remainder, or until a deci- 
mal is obtained sufficiently exact for the purpose 
required. 

Q. How many figures of the quotient will be decimals 7 

A. As many as there are ciphers annexed. 

^ Q. Suppose that there are not figures enough in the quotient ht 
tids purpose, what is to be done 7 

A, Prefix ciphers to supply the deficiency. 

More Exercises for the Slate. 

3. Change ^, }, ^, and -^ to equal decimals. .4. ,5, ,7S 
,85, ,04. 

4. What decimal is equal to g\j- ?-5. What == f .^-5. What 
= 1^ ?~75. What = -^ ?-4. A. 1,34. 

6. What decimal is equal to y^ ?-5. What = f .^-25. 
What=x^5-?-5. What==j^?-175. Wbat«=-}^.>-^25. Jl.ljX 

6. What decimal is equal to ^?-llll. What»t? 4444. 
What==^j?-10101. What=i?-3333.» Ji, ,81)8901.+ 



* When decimal fractions contiaue to repeat the lanie ^are, like 333, «.« 
to thia example, they are called Repetends, or Circulatitif I>ecimal8. WhSA 
ottly one fi:;ur6 repeat*, it is called a single repetend ; but if two or mo« 
e0vu99 repeat, it is called a compound repetend : thus, ,333, &;c. is a sinyli 
iAeiend, ,010101, &o. a eompouna repetend. 
Whifii other deeimala come belt Jie cltculalda^ 4a«VxM\a,vi ^VeifSfiSi^^QEa^ 
^^oimaJ ta exiled a mixed repetend* 
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If LYUI. To REDUCE Compound Numbers to Deci- 
mals OF THE HIGHEST DENOMINATION. 

1. Reduce 158. 6d. to the decimal of a pound. 



OPERATION. 

12)6,0d, 
20) 15,58. 

, 7 7 5 J^. 



In this example^ Gd.as-^ of a ahil* 

ling, and -^, reduced to a decimal by 
^ EVIL, is equal to ,5 of a shilling, 
which, joined with 15 s., makes=3l5,5 s. 
In the same manner, 15,5 s. -*- 20 s. =■ 
,775je, ^ns. 



It is the common pr&stiee, instead of writing the repeating figures sev^enu 
times, to place a dot over the repeating figure in a single repetend ; thus, 111 , 

&c., is written 1 ; also over the first and last repeating figure of a compound 

repetend ; thus^ for ,030303, ice. wo write, ,03. 

The value of any repetend, notwithstanding it repeats one figure or more an 
infinite number of tunes, coming nearer and nearer to a unit each time, though 
never reaching it, may be easily determined by common fractions; as will 
appear from what follows. 

By reducing 4- to a decimal, we hare a quotient consisting of ,1111, &e., tlmt 

IS, tlie repetend ,1 ; 4, then, is the value of the repetend 1, the value of ,333, 

&c. ; that is, the repetend 3 must be three times as much j that is, 2. and 

,4 =: ^ ; ,5= |- ; and ,&=^ = 1 whole. 

Hence we have the following RULE for changing a single repetend to its 
equal common fract.'on : — Make the given repetend a numerator, writing 9 
underneath for a denominator, and it is done. 

What is the value of ,1 ? Of ,8 ? Of ,4 ? Of ,7 ? Of ,6 ? Of ,S ? A ^, 

f » |» h h i' 
By changing -^ to a decimal, we shall have ,010101, that is, the repetend 

yhi. Then, the repetend ,04, being 4 times as much, must be -^, and ,36 

must be ■^, also ,457^^-|^. 

If -g-^ be reduced to a decimal, it produces ,5oi. Then the decimal ,00'!, 

bising 4 times as much, is ff^t and ,03^=^^. This principle will be 
true tnt any number of places. 

Hence we derive the following RULE for reducing a circulating decimal to 
a common firaction :— >Make the given repetend a numerator, and the denomi* 
nator will be as many Os as there are figures in the repetend. 

Ciiange ,18 to a common firaction. jS, -^f- = -|'^ 
Onango ,7:^ to a common fraction. Ji. -^ s= -j^. 
Change ,00^ to a common fraction. ^. -g^^ = -jj"^* 
In the foUowvig example, viz. Change ,83 to a common fraction, the re- 
peating figure is 3, that is, ^.' and ,8 is Ar\ then -^^ lxnlA^\ <^^ V&^vcvi^ ^ ^ 

13* 
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Hence we derive the following 

BULE. 

Q. How most the several denominations be placed ? 

A. One above another, the highest at the 
bottom. 

Q. How do you divide t 

A. Begin at the top, and divide as in Redue 
tion ; that is, shillings by shillings, ounces by 
ounces, &c., annexing ciphers. 

Q. How long do you continue to do so Y 

A. Till the denominations are reduced to the 
decimal required. 

More Exercises for the Slate. 

t. Reduce 7 s. 6 d. Sqrs. to the decimal of a pound. 

A, 378125JC. 

3. Reduce 58. to the decimal of a pound. A, f&JL 

4. Reduce 3 farthines to the decimal of a pound. 

j9. ,003125£ 

5. Reduce 2 qrs. 3 na. to the decimal of a yard. A. ,6875yd. 

6. Reduce 2 s. 3 d. to the decimal of a dollar. A. $,3/5. 

7. Reduce 3 qrs. 3 na. to the decimal of a yard. A. ,9375 yd. 

8. Reduce 8 oz. 17 pwts. to the decimal of a pound Troy. 

A. ,7*^5 Ibw 

9. Reduce 8 £, 17 a. 6 d. 3 qrs. to the decimal of a pound. 

A. 8,878125JB. 

^— ~-« ■ .— 1.»— ^-^— j^— — — — ^^i^^—.^.-— ^— .— — ^— ^— — .»— — ^.^p— ^— .» 

t unit, is, by being in the aecond place, ^ of -^ =s ^ j then -^ vad ^ 
added together, thui, ^^ -}- ^ = JJ = §^, .Aw. 

' Hence, to find the value of a mixed repetend — First And the lvalue of Um 
npeating decrmala, then of the other decimalc, and add these results together 

2. Change ,916 to a common fraction. Jt, -f^^ •<|~ gij^ *= |^ ==^ H- 
IVaV'ill-*-12=s,916. 

3. Change 4^03 to a common fraction. Ji, ^^* 

To know if the result be right, change the common fraction to a decimal 
■gain. If it produces the same, the work is right. 

Repeating decimals may be easily multiplied, subtracted, &c. by first redot 
ing them te their equal common fractions. 
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f lilX. To KEDUCE Decimals of higher Denomina- 
tions TO Whole Numbers of lower Dbnomina« 

TIONS. 

This rule is the reverse of the last. 

Let us take the answer to the first example. Redace |775j& 
10 whole numbers of lower denominations. 

OPERATION 



£ ,775 
20 

8. 15,500 
12 



In this example^ ,775jS. reduced 
to shillings, that is, multiplied by 
20, gives 15,5, (for ciphers on Um 
right of a decimal are of no value ;) 
then the decimal part ,5 X 12=" 
6,00 =&6d. w^Ttf. 158. 6d. 

d. 6,000 

Hence we derive the fbllowing 

RULB. 

Q. How do you proceed f 

A. Multiply the given decimal as in Reduo 
tton; that is, pounds by what makes a pound, 
oonces by what makes an ounce, &c. 

Q. How many places do you point off in each product for decimals t 

A. As many as there are decimal places in the 
given decimal. 

Q. Where will y»u find the answer Y 

A. The several denominations on the left hand 
of the decimal points will be the answer. 

More Exercises for the Slate, 

The folio ;ving examples are formed by taking the answers In 
Ihe last rule ; \.f course, the answers in this may be found in th? 
eiQimples of that. The examples in each are numbered so as to 
correspond. 

S. Reduce ,3781^£. to whole numbers of lower denomiiia> 
tions. (For Jifis, see ex. No. 2, V LVIII.) 

3. What is the value of ,25 of a pound ? 

4. What is the value of ,003125 of a pound ? 

5. What is the value of ,6875 of a jard > 

6. What is the value of ,375 of a dollar ? 

7. What is the value of ,9375 of a yard ? 

8. IV hat is the value of ,7b75 of & ^rauniTtoH ^ 
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Application of the ttoo foregoing Rules, 

1. What will 4 yards of* cloth cost, in pounds, at 7 b. 6 d. a 
yard? Ts. 6d., reduced to a decimal, ss ^75£. X 4 yds. =3 
il,500 * r- ^^ J 

20 

10,000 j9n«., 1£. lOs. 

2. At $6 a cwt., what will 2 cwt. 2 qrs. of rice cost ? A. $15 

3. At ^20 a ton, what will 15 cwt. 2 qrs. of hay cost ^ 

A. $15,50. 

4. What post 6 cwt. q^. 7 lbs. of sugar, at $ 11^ a cwt. ? 

j«. $68,203 -I- 

5. What cost 60 g&ls. 1 pt. of rum, at $ ,78 a gallon P 

A. $46,897^. 

6. At $1,25 a bushel, what will 36 bu. pk. 4 qts. cost ? 

A. $45,156i^. 

7. At $4,75 a yard, what will 26 yds. 2 qrs. of broadclotn 
cost? w4. $125,87t|. 

8. At 2£. 10 B. a cwt., what will 6 cwt. 3 qrs. of rice cost? 
2£. 10 8. = 2,5£., and 6 cwt. 3 qrs. = 6,75 cwt. ; then, 6,75 X 

2,5 = 16,875£. X 20 == 17,5 s. X 12 = 6 d. A. 16£. 17 s. 6 d. 

9. What will 6 gallons 2 qts. of brandy cost, in pounds, at 15 
shillings a gallon ? A. 4J£. 17 s. 6 d. 
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RI2DUCTION OP CURItENCIES. 






^ LiX. An apology may by some be deemed necessary for 
the omission, in this work, of much that is contained in other 
treatises, respecting what is called '* the currencies of the differ- 
ent United States." The author, however, deems it rather 
necessary to apologize for introducing tiie subject at all. Those 
merely nominal currencies, orij^inally denved from Great 
Britain, have long; been obsolete m law, and ought to tecoAb 
so in practice. So long, however, as that practice continues, it 
may be necessary to retain a brief notice of it in elementaiy 
works. ' 

J^ott.—\X. was not intended that the following Table thoiild be exact in every 
particular to a mill, but «noueh so to correspond with the pecuniary ealcnla- 
t ions current amon^ men of buainoM j and, aa aach, tt.wili be committed to 
memory more easily. 

TIk! (iosi^ of the Table is not that it should be learned by rote, but fay 
to-iiiiil calcuiations fVom a few data: thus, as 1 fartbing is } of a cent, tbeo 
V tanhinga are |. A^\vi» is 3d. is 4 oeuta, and 3 ■ are SO eents, then 3 s. 3d 
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Are 54 cents. It would be well for the teacher to dinet the ctttation of tht 
papil to this object by exphiuitwine. 



TABLE. 



Repeat the 



1 farthing . u . , ^ erapmv. • . or . . -^ of a cent 

2 farthings . m . . |- ofapnay, . • or . . } of a cent. 

3 farthings . . an . . | oratMu^, • . or . . 1 cent 

4 farthings . . m . . 1 vmay, • . or . • 1-}- cen*. 



Pelace. cts. 


8. d. d. 


Cts. 


8. d* d. 


CIS. 


1 ^ H 


1 «Ml 1 an 13, 


«I8 


2 and 6 an 30, « 


42 


2 an 2f 


1 aod 2 an 14, 


«19^ 


2 and 9 an 33, Of 


46 


3 an 4 


1 and 3 an 15, 


or 21 


3 •»! an 36, « 


50 


4 »e 5| 


1 aiul 4 .» 16, 


«22 


3 and 3 an 39, or 


64 


4^m 6^ 


1 and 5 an 17, 


«23^ 


3 «id 6 an 42, « 


684 


6 an 7 


1 ami 6 an 18, 


«25 


3 and 9 an 45, or 


62^ 


6 an 84 


1 »id 7 an 19, 


«r26j 


4 and an 48, or 


669 


7 an 10 


lua 8 m 20, 


«27i 


4 and 3 an 51, or 


71" 


8 an 11 


1 and 9 m 21, 


or 29 


4 and 6 an 54, or 


75 


9 an 12^ 


1 and 10 an 22, 


or 30^ 


4 and 9 an 57, ov 


79 


10 an 14 


1 and 11 an 23, 


or 31i • 


5 and an 60, or 


83| 


11 ..e 15 


1 and 12 an 24, 


«33i 


5 and 6 an 66, or 


91« 


12 an 16} 


2 and 3 ■» 27, 


.37^ 


6 ana an 72, or 


100 



1. At 3 farthings a yard, what will 2 yards of tape cost in 
cents.' 

2. What will 2 sticks of twist cost, m cents, at i d. a 
stick.' At i d. a stick? At J d. a stick ? 

3. At 7 d. apiece, how many cents will huy 1 inkstand? 
WillhuyS? Will buy 3? 4? 5? 6? 

4. How many cents must you pay for 2 rulers, at 9d. 
apiece? For 4? For 6? For 8? For 16? For 24? 
For 32? 

5. What will 2 yards of lace come ^i in cents^ at 1 s. 6 d. 
a yard? What will 3 yards ? What wii2 4 yards ? What 
will 6 yards ? 

6. When oats are 3 s. 6 d. a bushel, how many cents will 
buy 2 bushels ? 

7. When rve is 3 s. a bushel, h/yw mvaj cents will buy 
2 bushels ? How many 3 busi^eiv ? H )w manif 4? Haw 
many 8? 
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8. When corn is 4 cu 6 cL a bushel, whset are 3 bushe«B 
worth in cents? What 4 bushels ? What 8 bushels? What 
12 bushels ? 

9. How many cents make a doDar ? wS. 100. 

10. If c. Latin Grammar cost 6 shillings, how many dol- 
lars will buy 2? How^ many 4? How many 6? How 
many 8 ? How many 20 ? 

11. What will 2 barrels of flour come to, at 30 shillings 
perbwei? What will 3? WhatwiU6? What wiUT? 

12. If you buy a book for 1 shilling and 6 pence, and ghra 
the bookseller a fifty-cent piece, how many cents in chuige 
must he give you ? 

13. If you buy a Latin Grammar for 4 shillings and-9 
pence, and give the bookseller 1 dollar, how many cents 
must he pay you ? 

14. If you have 4i pence a week, how many wedks wiQ 
come to a dollar ? How many to 2 ? How many to 3 ? 

15. If I pay 1 8. 6d. for 1 meal of victuals, now many 
meals can I have for a dollar ? For 2 dollars ? For i a do(' 
lar? Fori of. a dollar? For 3 dollars? For 4? 

16. When broadcloth is 12 s. a yanl, for how many dol 
lars can you buy 2 yards ? How many 3 ? How many 5 ? 

17. You buy a hat for 18 shillings, and give the store- 
keepNer a five dollar bill ; how many doUais must he give 
you in change ? 

18. How many cents are 28. 2d.? 28. 5d.? 28. 7 d.? 
88.10d.? 3s.ld.? 36.5d.? 38.8d.? 4s.2d.? 4a 
5d.? 4s.7d.? 78.7d.? 98.0d.? 10B.6d.? 12s.? 
12s. 6d.? 128. 9d.? 138.? 148. 6d.? 15s.? 15& 
6d.? 15s.9d.? 168.6d.? 17s.6d.? 188.? 2l8.? 
24s.? 27s.? 308.? 868.? 428.? 488.? 548.1 
608.? 668.? 



Q. What is that, which you have now been doing, called T 

A* Reduction of Currencies. 

Q. Are pounds, shillings, penee and farthings the same in al 
tries 1 



A. They are the same in name, but not in 
value. 

Q. What was thetr value formerly in England and her Amensai 
BBiesf 

A. The same. 

^ IFAatli«soceaiiottedUi8ddltoNM%m^f«bM\ 
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A. The legislatures of these colonies emitted, 
or put in circulation, bills, which depreciated m 
Yalue in various degrees. 

Q. What is Uie number of shillings, which it takes in any state, to 
Make a doUar, called ? 

A. The currency of that state. 

C^. How many shillings make a dollar in the New England Stat«s, 
V^iffginia, Kentucky, and Tennessee t 

A, 6 shillings. 

Q. What name does the currency of these states take 7 

A. The New England currency. 

New England Currency. — To reduce this Cuireney m 

Federal Money, and Federal Money again to the tame Curreney,''^ 
Q. What part of a pound \m $lfOr 6s. of this currency f 

A. ^ = -^ ; decimally, = ,3. 

1. How many doUars in 3iS. 8 8. 3 d. f 

By reducing 3£. 8 9. 3 d. to decimals, by IT LVIII., we bare 
tfAv&£. Now, since every ,3 of a pound is a dollar, it is evi- 
dent, that, as manv times aa ,3 is contained in 3,4125£., so many 
4>Uars tbere will be, thus : — 

The pupil must recollect that, in division 
ef decimals, there must be the same nuio- 
ber of decimals in the divisor and qiiotieoC 
that there is in the dividend. There are 4 ift 
the dividend, and 1 in the divisor ; cons»> 
quently, there must be 3 pointed off in tbs 
qaotient. 



OPERATION. 

^3)3,4125 
8 11,375, Ans, 



2. How many pounds in $11,375 ? 

This example being the reverse of the laat, it is evident ilM 
piust multiply by ,3. 

OPERATION. 

$11,375 
,3 



A.3£.SB.Sd, 3,4125 

20 



8,2500 
12 

S.OOOO 



It will be recolleeted by the pop^^ 
in pointing off, that there must be 
many decimal plaoea in the prodae^ 
as there are decimal places in bsli 
moitipUerand multipKeand. 
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Frtin these illustratioiui we derive the following 

RUIiE. 

Q. How do you reduce the New Eng^Iand currency to federal 
money ? 

A, Reduce the question to the decimal of a 
pound, and divide by ,3. 

Q. How do you reduce federal money to the same currency 
again ? 

A. Multiply by ,3. 

More Exercises for the Slate, 

3. Bought a building for 17jC. ISs. 6d. ; how many dollan 
will pay for it? .4. $59^. 

4. How many pounds in $59^25 ?-17-15*6. In $177,75.^ 
^3-6-6. In $355,50 ?-106-13. Inft71?-21-6. In $142?- 

4212. In$568?-170-8. w«. 412£. la. 

5. What will 15 barrels of flour cost, in dollan, at 6jS. 16 8. 
N. £. currency a barrel F--340. At 7£. 10 s. a barrel ?-375. At 
1£. 7 8. a barrel ?.-36750. At 6Je 10 s. 6 d. a baml F-32625. At 
6£. 4 8. 6 d. a barrel ?-^1125. A. $1720. 

6. What will 4 acres of land cost in pounds, at $50 an acre ?~ 
00. At $49 an acre .'-58-16. At $48 an acre P-57.12. At 
$25 an acre.?-30. At $12 an acre?-14^. At $24,50 an 
acrer'^29-a j3.250£.4b. 

7. What will 4 acres of land cost in federal money, at 15£. 
an acre.?-200. At 14£. 14 s. anacre?~196. At 14Je. 8 s. an 
acre.M92. At 14£. 4 s. an acre F-189333. ' At 3£. 12 s. an 
acre .M8. At 7£. 4 s. an acre .^-96. A. $921,333. 

8. What will 15 barrels of rum cost, in pounds, at $22,75 a 
barrel .?-102-7-6. At $23,75 a barrel P-106-17-6. At $20,75 
a barrel .?-93.7.6. j«. 3^. 12 s. 6 d. \ 

9. A gentleman in Virginia purchased a house for 300£. 15 8^ 
6 d.,-10^.2583, 40 acres ofland for 6l£. 5 s. 6 d.,-20425, and ex 
pended for repairs 109£. 9s. 8 d.-364944. What did the wholo 
amount to in federal money ? A. $1571,777. 



New York Currency. — Q. What is the currency of New 
ITork, North Carolina and Ohio called f 

A. New York currency. 

Q. How many shillings make a dollar of this Cttncncy t 

A. ^ shiUings. 

Q. What part of a pound is 8 s. T 

A j9% = -^ ; decimally = ,4. 
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Rule. Q. How do you proceed to reduce tliis currency to (bdervd 
money, and federal money to the same currency again 7 

A. Take ,4^ and proceed with it as with ^3, in 
the last rule. 

Exercises for the Slate, 

1. Change 804£. 18 b. to dollars and cents. 

204£. 18 s. = 204,9£. +4 » $512^, Jlns. 

2. Change to federal money 409i2. I6s.-102450 : 136£. 12 s.- 
34150; 4lS£. 16s.-103450; 49£. 12 8.-124 ; 50i. 2 S.-12525 ; 
C00£.-1500. j3. $4149,75. 

3. Will you change into New York currency $22,078?- 
8-16-7-1; $44,154 ?.17.1 3-2-3; $88,312 .>-35-6- 5-3; $176,6249» 
70-12-11-3. jif. 132£.9s. SJd. 

4. What will 20 yards of cloth cost, in dollars and 
15 s. 6 d. a yard .^-^5. At 12 s. 6 d. a yard ?-3l25. 
€ d. ^ yard ?-3375. At 17 b. 6 d. a yard .^-4375. 4. $li 

Pennsylvania Currency. — Q. What is the currency of 

New Jersey, Pennsylvania, Delaware, and Maryland called 7 

A. rennsylvania currency. 

Q. How many shillings make a dollar of this currency T 

A. 7s. 6d. 

Q« What part of a pound is 7 8. 6 d. 7 

A. 7 s. 6 d. = 90 d., and 20 s. = 240d.; then, 

. Rule. Q. How do you reduce this currency to federal money 7 

A. Divide by f ; that is, multiply by 8, and 
divide by 3. 

Q. How do you reduce federal money to the same currency 
again? 

A. Multiply by f . 

Exercises for the Slate, 

1. Change 60£. 15 b. to federal money. 

60£. 15 s. s=r 60,75£. X 8 » 486 -»- 3 » $162, .Ant. 

2. Oiange $162 to Pennsylvania currency. 

$162 X 3 =: 486 -^ 8 =s G0,75£. ==! 60£. 15 s. ./9n«. 

3. Change to dollars and cents &0£.-213333; 250£. 16 s^ 
66880; 240£.-^0; 1£. 15 s. 7d.-4744; 50£.7s. 2d.-134288. 
^.$1661,165+. 

4. Will you change to Pennsylrania currency $9,50 P-45-11-3, 
$28,50 ?-10-13-9 ; $57 .?-21-7-6 ; $*5,50 ?-32-l-3 ; $42,25 ^- 
16-16-10-2; $126,76 ?-47.10.7.2; $633,75 ^OaiATA-a. 

14 
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Georgia Currency. — Q. What is the currency of 

liua sua Georgia called ? 

A. Georgia currency. 

Q. How many shillings make a dollar of this currency 7 

A. 4 s. 8 d. 

Q. What part of a pound is 4 s. 8 d. 7 

A. 4 s. 8d. = 56 d., and 20s. = 240d. ; thcn^ 

Rule. Q. How do you reduce Georgia currency to federtti 
c;ooe V 7 

A. Divide by A > W*at is, multiply by 30, and 
divide by 7. 

Q. How do you reduce federal money to the same curreuo 

^yltioly by^T 

Exercises for the Slate. 

1. Change 83.5£. 9 b. to federal money. 

835.45£. X 30 =2506350 -5- 7 =$3580^, Jha. 

2. Change $35o0y50 to Georgia currency. 

$3580,50 X 7 = 25063,50^ 30 =835je. 98 Ans. 

3. Change to federal money 208£ 17 b. 3d.--895125; 104£ 
8 B. 7 d. 2 qrB.-447562 ; 252je. 3 s. 1 d. 2 qr8.>10806G9. 

A. $2423,356. 

4. Will you change to p'>und8, shillingB, &c., $447,562 ^ 
104-8-7-1; $895,125 .?-208-17-3; $1080,6697-252-3-1-1. 

w9.565£. 88. Ild.2qr8.-f^ 

English or Sterling Monet. — Q. How many ti£l 

Uags of this money make a dollar 7 

.^. 4 s. 6 d. 

Q. What part of a pound is 4 s. 6 d. 7 

A. 4 s. 6 d. = 54 d., and 20 s. = 240 d. ; then, 
5lis2'^£. = A^- 

Rule. Q. How may sterling money be reduced to federal 
■looev? 

^ A, Divide by A 5 that is, multiply by 40, and 
divide by 9. 

Q. How do you change federal money to sterling money t 

A. Multiply by ^. 

Exercises for the Slate. 

J. CbtnM 21£. 78. 6 d. to federal money. 

91S, 7a. #d.«.Sl am^X 40»Q!^,W$(^-v^«^tR«4Mi^ 
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S. Chan^ ^95 to steriing money. ^, 21£. 7 s. 6(1. 

3. Change 21£. 7 s. 6 d. to federal money. ^. $115. 

4. Change $2d5 to sterling money. .^. 64£. 2 s. 6 d. 

Canada Currency. — Q. What U the currency of Canada 
aad Nova Scotia called ? 

A, Canada currency. 

Q. How many shillings of this currency make a dollar 7 

A. 5 s. 

Q. What part of a pound is 5 s. T 

A. 2?^ z= J. 

Rule. Q. How do you change this currency into federal money! 

A. Divide by J ; that is, multiply by 4. 

Q. How do you reduce federal money to Canada currency f 

A. Multiply by i ; that is, divide by 4. 



t« 



Exercises for the Slate. 



•* 



1. A eentleman, residing in Boston, contracted a debt of 
900jC. 17 8. in Halifax ; how many dollars will pay the debt ? 

200£. 17 8. == 200,85£. X 4 = $803,40, Ans. 

2. Af residing in Montreal, sent 300jC. Canada currency to 
Bf his correspondent in New York, to purchase 120 barrels of 
flour. The noar cost $12,50 per barrel ; how much, in Canada 
currency, is the balance which is due ? A. 75£. 

3. A merchant in Quebec wrote to his correspondent in 
Philadelphia, to purchase a large ouantity of cotton. His coy- 
respondent writes he has purchasea 300 bales, each containinsr 
27d pounds, at 10^ cents per pound. How many pounds Cai^ 
«da currency must the merchant remit to his agent to meet the 
ynrchase price? w9. 2114£. 1 s. 3 d. 

Foreign Coins are estimated in the United States 
according to the following 

TABLE. 

Lirre of France, • . 8 ,l8j. 

Franc of France, $ ,18jL 

Guilder or Florin of the U. Netherlands, • . 9 ,40 

Mark Banco of Hamburg, • . . $ ,33^ 

Rix dollar of Denmafk, $ 1,00. 

Real of Plate of Spain, $ ,ia 

Uilrea of Portugal, ; % V^IJL. 

V^iaof China, %V#B^ 



IGO AKtTHMfertC. 

Pagoda of India, ....;..... li .... 8 1,84> 

Rupee of Bengal, 9 ,50. 

A pound sterling of Great Britain, $ 4,44) 

A pound sterling of Ireland, 9 4,10. 

1. Reduce 500 liyreB of France to federal money. 

1 livro » $,\8h ', then, 500 X 18} = $03,50, Ans. 

2. Reduce fi^,50 to liyres of France. ^. 500 TivreB. 

3. Reduce 5000 francs to federal money. A, $037,50. 

4. Reduce 12500 florins to federal money. A, $50(M). 

5. Reduce $5000 to flcrins. Ji, 12500 florina. 



"'' i Questions an the foregoing. 

1. How many are 40, 5, and 9, added together? How 
nany 1004-19+9? How many 400+50+25+9 
How many 500 + 100+80+20? Howmany89 + 9+ 
8+6? 

2. How many are 6 times 50? 10 X 100 ? 10 X 1000? 
20X60? 30x40? 

a What number added to 20 will make 30 ? Will malse 
40? Will make 39? WiUmake89? 

4. What number multiplied by 4 will make 8? Will 
make 40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2? Will make 
6? Will make 10? 

6. If the minuend be 40, and the subtrahend 21, what wiS 
be the remainder ? 

7. If the remainder be 40^ and the subtrahend 20, what 
will be the minuend ? 

8. If the divisor be 6, and the quotient 8, what wiU the 
dividend be ? 

9. If the quotient be 10, and the dividend 120, what wiL 
Che divisor be ? 

10. If the product of two numbers be 84, and the mulfl 
plicand 7, what will the multiplier be ? 

11. What will 120 yards of cloth cost, at 50 cents a yard? 
(Divide by the aliquot part^ found in IT XXVIII.) At 33) 
cepti ? At 25 cents ? At 20 cents ? At 161 cents ? At 
XSSF centB? At 10 cents ? At 5 cents ? 

12, How many timea wiSi a >^\A!a ^\A^^Sn&\L«a uk ot^ 



L 
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cumference, turn round in going 1 foot, or 12 inches ? In 

going 3 feet, or 36 incheig? In going 5 feet ? 12 feet ? 
[ow many times in goin^ across the street^ alio w'ing it to 
be 3 rods, 3 yards, and 1 toot, or 660 inches ? 

13. ^hat must be the circumference of a wheel tha 
turns round twice in going 2 feet, or 24 inches ? 

14. How many shilBngs in 8 d. -f-6 d. -j- 10 d, .^ 

15. How miich does 19 s. 6 d. lack of 1£. ? 

16. How many pounds are 2 times 30 s^7 44- 10 s. ? 

17. Divide 15 s. by 2. . 

18. Reduce f to its lowest terms. 

19. Reduce ^, -^j -ffy, -j^, to their lowest terms. 

20. What fraction can you use for f^, ^, t^, f , ^ ' 

21. What part of a month is 1 day? ^, -^V* Is 2 days.'' 
w^. ^ =1^. Is 5 days ? ^. ^=: ^. Is 7 days ? t^. ^. 
fs 8 days? ^. i?^ = -^. Is 9 days? A. A = A- ^ 
15 days? A. U = i' Is^Odays? w3. fj=:f. 

22. How much is i of i ? iofi? iof^ofi? 

23. How much is | of J? sV of "^? 

24. How many times is 2 contained m f ? How much is 
*off? 

25. How many times 2 jn •^? (To divide a fraction, we 
fflidtiply the denominator, or divide the numerator.) 2 in 
^? 3inA? 3in|f? 4inf^? 

26. How much is ^ of Tj\y of a month ? J of J of a montli ? 
f- of a month divided by 2 is how much? How much is i 
of fj of a month? 

27. James has j- of a doU^, Rulus f , and Thomas tho 
remainder of the dollar ; what is Thomas's part ? 

28. William had ^ of a ticket, Henry |, and James i 
what part of a ticket did they all own ? (Find how mani 
8ths each had first) 

29. What kind of fractions are the following, viz. i, i (>i 

n, 2|,iof+? 

30. Reduce i to a decimal. 

31 What decimal is equal to i? J^? A? J? 

32. James has ,2 of a ticket, William ,5, Thomas ,2, ant 
Harry tlie remainder ; how much does Harry have ^ 

33. What is the Amount of ,3 + ,4 -|- ,1 ? 
84. Multiply ,6 by ,5. 

35 How much is ,5 of ,5? 

14 • 
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36. How mnch is ,3 multiplied hr A? 

37. Divide ^ by ,6. 

38. Divide fi by ^2. 

39. Divide ,6 by ,15. 

40. From ,5 take ^. 

41. ^ of 14 is 2 ; 2, then, is ^ of what number? 

42. ^ of 4 IS 2 ; 2, then, is ^ of what number ? 

43. 3 is j[ of what number? 

44. 4 is 4 of what number? 
4.5. 5 is 1^ of what number ? 

46. 10 is j- of what number' 

47. 7 is •} of what number? 

Exercises for the SUUe. 

1.2685 + 87 + 8+60= .«. 2840. 
2. 3780543 — »«» = jJ. 3786954. 
4. 723G845 x i/32= w9. 12534215540. 

4. 893G45 -^ 201 = j}. 4445f^. 

5.^l?Wft^= -«.2433jtmH. 

6. 7 is tV of what number ? w9. 490. 

7. 26 is :| of what number ? ^. 104. 

8. 20je. 13 8. 4d. + 100j&.158. 6d. + 10d. + 15s. + ls.64 
+ id. + l|d.= j9. ]22£.6s.4d. Iqr. 

9. From 1£. 15 8. take 19 s. } d. A. 15 s. 11 d. 1 qr. 

10. Multiply 16 b> }. A. lOf. 
11 Divide 16 by}. w9. 24. 

12. Multiply i by 30. A. 25. 

13. Divide f by 30. A, ^. 

14. Multiply i of i by 15. A. 5|. 

15. Divide i| of | by 15. A. ^. 

16. A man bought 4 hogsheads of molasses : the first a jb 

tauned 76f gallons ; the second 63f gallons ; the third 79} gal 

k>n8, and the fourth 59^^ ^lons. How many gallons in tht 
whole ? (lleduce the fractional parts to a common denomin*- 

lor before you proceed to add.) A, 2T9-<^f^, 

17. 3700iJxy + ^^ + 6 + 37,5 + -nnr*innr = 

A, 3744,200006. 

18. What is the value of ,990625 of a pound ? 

j9. 19 s. 9d. 3qn. 

19. From 29 years, 5 rao. 3 days, take 23 hours 40 minuteai 

A. 29 veaxft, 5 mo. 2 days, hours, 20 minutes 



INTEREST. 1C3 

AHt^— WImb It ii reqoired to find the distance of tte0 from •■• date t0 
Mother, it may be easily done by subtracting the first date flrooi the teat* 
Feckoninff the .nonths according to their order in the year ; thus, Janaary ■ 
bt mo. I February Sd mo. ; &c. 

20. What 18 the difference of time between March 27, 1827, 
and February 15, 1828? 

(12) (30) 

1828, 2d mo. 15th day. 
1827, 3d mo. 27th day. 



In eompatinf interest, we reekM 
SO days to the month, and 12 month* 
to the year. 



Ans, 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827, 
and March 16, 1838 ? w9. 11 mo. 2 dayH. 

22. A note, dated July 1, 1826, was paid Jane 20,1828; 
how long was the note on interest ^ A, 1 year, 11 mo. 19 days. 

23. A note, dated Nov. 15, 1820, was not paid till Dec. 1, 
1828 ; how long was it at interest ? A» 8 years, mo. 16 days 



INTEREST. 



f LtXI. Q. If the interest of 100 dollars for 1 year n 
6 dollars, what will be the interest of 200 for the same time? 
Of 300? Of 400? Of 600? 

Q. What will be the interest of 100 S>r 2 years ? For 4 
years? For 10 years? 



Q, What is that which is paid for the use of money called t 

A. Interest. 

Q. How, then, may it be defined ? 

A, Interest is an allowance made by the bor- 
rower to the lender for the use of money. 

Q. What is that which is paid for the ute of 100 for 1 year called ? 

A. The rate per cent. 

Q. Why called the rate per cent T 

A. Because ptr cent, or per centum^ means, 
Dj the 100. 

Q. How, then, is interest computed 7 

A. At so many dollars for each 100 dollars^ so 
many cents for each 100 cents, so many pounds 
for each 100 pounds, &c. for I year. 
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Q. How b It computed on a greater or lesf fom tbaa 100, or a 

OD^er or shorter time tl^an 1 year 7 

A. In the same proportion. 

Q. What is the meaning oiper annum ? 

A. Each year, or by the year. 

Q. What, itieit. if the meaning of 6 per cent, per annUBi ? 

A. 6 dollars for the use of 100 dollars, 6 cents 
for 100 cents, &c., for 1 year. 

Q. When the rate per cent, is established by law, what is the 
interest called ? 

A. The legal, or lawful interest. 

Q. What is the legal interest in the New England States? 

A. 6 per cent. 

AVrftf. — In the state of New York, it is 7 per c«nt. 

Q. When tliere is no mention made of tlie rate per e«it.| wliai rale 
per cent, is understood ? 

A. The legal rate. 

Q. What is the sum lent called 7 

A. The principal. 

Q. When the interest and principal are both added together, what 

is it called 7 

A. The amount. 



Since, at 6 per cent., the interest of 100 cents for 12 no. is 6 cents, the ia 
terest will always be ( as many cents as there are menths ; that is, |^ the num- 
ber of months will express in cents the interest of $1 for said months ; thus, 
the interest of $1 for 12 months being 6 cents. 8 mo. will be 4 cents, for 4 is 4 
oft? mo. ; and in the same proportion for any length of tioM. 

Now, as the Interest of any sum over 1 dollar is proportionally more, as 5 
dollars, for instance, the interest of which is 5 times as many cents as the in- 
terest of $1, and as cents are lOOths of a dollar, it follows, that multiplying 
any denomination, as pounds, dollars, cents, &c., by J^ the number of monthsk 
will give a product that will be the interest, either m cents or lOOths, which 
are easily brought into dollars, or whole numbers, by cutting off two fi^es ia 
the product, (that is, dividing by 100.) 

Hence, to find the interest of any sum of dollars, pounds, 
thillings, or eagles, for one year or more, we hare (he following 

RULE. 

Q. How do you proceed ? 

A. Multif ;ry by half the number of months, and 
cut off two figures at the right, (for dividisg by 
)00.) 
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UentaJ Exercises, 

1 What is the interest of $8 for 4 months ? .^ 16 ets. 

2. What is tiie interest of $4 for 4 months ? w^. 8 cts. 
S What is the mterest of $2 for 6 months? j9. Gets, 
4 What is the interest of $20 for 2 mor'hs? d2. 20 cts. 

3. W hat is the interest of $80 for ] months ? A. $4,00. 

6. What is the interest of $40 for 1 year, or 12 months ? 
J. $2,40. 

7. What is the interest of $8 for 1 5T. 4 mo. ? A. 64 cts. 

8. What is the interest 01' $5 for 1 yr. 6 mo. ? A. 45 cts^ 

9. What is the interest of $1 for 4 years ? .^.24 cts. 

10. What is the interest of $8 for 2 mo.? A. 8 cts. What 
IS the amount ? t^. $8,08. 

11. What is the interest of $6 for 1 yr.? A. 36 cts. What 
is the amount? .4. $6,36. 

12. What is tiie interest of $1 for 4 years ? .^.24 cents. 
What is the amount? A, $1,24. 

13. What is the interest of 100£. for 2 months ? A, 1£. 
What is the amount? A. 101£. 

14. What is the mterest of 10£. for 1 yr. 8 mo.? A. 1£. 
What is the amount ? A. 11£. 

15. What is the interest of $2,50 for 2 mo. ? ^. 2 cts. 5 m. 
What is the amount? AL $2,525. 

16. What is the interest of $6,50 for 2 mo. ? A. 6i cts 
IVhat is the amount ? A, $6,56i. 

Exercises for the Slate, 

1 What is the interest of $240,30 for 3 yra. 4 mo. f 
lyrb. 4 mo.s33 40mo. -h2=s20, half the number <^ months. 



In this example, ai there are two plaee* 
for cent* in the m«ltiplicanil, there will be 
two alio in the product; then, cutting Off 
two more fifurea, (for diriding by 100,) wo 
have $48,06, jfn*. 



OfERATlUN. 

240,30 
20 

9 18,0600, ilft5. 

2. What ii the interest of $400 for 2 yra. 6 ico. ? A. $00. 

3. I^That is the amount of $500 for 4 yra. 1 mo. ? 

A. $622,00. 

4. What is the interest of $75 for 2 yra. 6 mo. .'-1125. Of 
fSSO .'-^750. Of $800 ?-120. Of $95 .''-1425. Of $650 ?- 
g950. .t. $280,50. 

5. What is the interest of $1500 for 4 mo. ?-30. Fot ^ 
•M. ?-45. For 10 mo. ?-76 F©t \ \t. SI iaft,W«k ^t* 
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1 jt, 8 mo. P-150. For 4 yn. 2 mo. ? -375. For 6 jn. 6 bm. >- 
e&. .'9. $;365 

6. What is the amount of $75 for S ynr. 6 mo. ?-86S5. Of 
•250 .^-28750. Of$800?-92Q. Of fty5?-10925. Of $650?- 
7475C. jJ. $2150^'»0. 

7. What 18 thr amount of $615,75 for 5 jm. .'-800475. For 
f 1 yrs. 1 mo. F-1025223. For 7 yni. 2 mo. •'-^0522. 

A. ^06^ +. 

8. What 18 the intereflt of $7650 for 3 jn. 3 mo. .'-149175. 
For 3 yrs. 4 mo. .'-1530. For 6 yra. 6 mo. .'-296350. For 
» yrs. 2 mo. .'-99450. j9. $6999,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo. ?-12037. 
For 2 yrs. 3 mo. .'-8512. For 1 mo. .'-7537. For 11 mo.P- 
7912. For 1 yr. 7 mo. .'-8212. ^. $44^1 -f- 



IF liXH* 8ac6 dayi ta% alwmyi •ither 30lhi af a month, or 
freater part, aa hahroi, 3da, 4t)ia, Stbt, 4te. ; Uhw, 1 day =r .^ ; 3 dayrnrs 
^y, ¥'htch, beiiif radnced to Ha lowoat terms, ia -^i 3 days = ^, or Jl^ 

t daya=^ or ^ ; SO da7a = |^ or 4; it followa, that, if these partt 

Iw diminished in the same proportion as toe months, that is, if half the frao- 
tiona] part he taken for a multiplier, the product will express the interest foe 
tlie days in cents, or lOOths, whwH diTideii by 100, aa befiMe, will be tho ia 
Wrest reqnifed. 

To halve any tfatng, we divide by 2* 

JfoU. — ^It will be recollected, that, to dlTido a ftaetion by 9, we cu. 

Multiply the denominator, or divide the numerator. 

1. What is the interest of $60 for 15 days ? $60 

15 days =r ^ or ^ mo. -i-2 rs ^, multiplier. ^ 

Ms. $ ,15. 

2. Wh«t if the interest of $24 for 10 days? $24 

10 daya s |^ mo. =r ^ ^9 ss ^, nliaItipU«f . |. 

Ana. $ ,04 

3. What is Ihe interest of $120,60 for 20 days .' $120,60 

90daya»fjfmo.s:§^3aJ, multiplier. ^ 

Ans. $ ,4020. 

4. What is the interest of $360,60 for 19 days .' $360,60 

19 dayts ^ mo. .^9=: |^, multipleir. ^g 

^nr. $1,14,1^01, 



INTEREST « 

Menoe, to fimd the interest of any sum for day*, we have th* 
following 

RULE. 

Q. HoMT do 3'ou proceed first 7 

A. I find what fractional part of a month the 
days are, and reduce the fraction to its lowest 
terms. 

Q. What do you- make the multiplier f 

A. Half of this fraction. 

Q. How do you halve the fraction 7 

A. Halve the numerator, or double the denom- 
inator. 

Q. After you have multiplied by the fraction, what is to be done 
witli the product, to get the interest 7 

A. Cut off two figures, as before. 

Mental Exercises, 

1. What is the interest of $120 for 15 days ? Jl. 30 cts. 

2. Interest oi $60 for 15 days ? ^.15 cts. For 10 da. ? 
jf. 10 cts. 

3. Interest of $18 for 20 da.? ^, 6 cts. For 10 da.? 
w«. 3cts. ' 

4. Interest of $J20 for 1 da.? A. 2 cts. For 2 da.,' 
A. 4 cts. . 

5. Interest of $60 for 3 da. ? A, 3 cts. For 6 dau ? A. 6 ctsk 

Exercises fyr tlie Slate, 

1. Wh^t is the interest of $1200 for 2 da. ? $1200 

£ days =s ^^ -i- 2 =r -g^, multiplier. 7f\y 

Ans, 40 cw 

2. What M tbe interest of $600 for 20 da. ." $600 

99dUiya=:§g =-§ ^9=.^,mttUiplicr. ^ 

Ans, $2,00 



3. What is the interest of $2400 for 15 da. ? A. 

4. What is the interest of $3600 for 10 da. ? A, $6. 

5. What is the interest ^f $726 for 20 da. ? A. $2,42. 

6. What is tlie interest of $1200 for 1 da. :"- *>0. For 3 da. .*• 
eO. For 4 da. .?-60. For5da.?-l. For 10 da. .?-;<.. For 15 da..? 
9. For 20 da. .M. For 25 da ' 5 jl. %\^j^ 
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7 What 18 the interest of $120 for 8 yn. 4 mo. 15 da. ' $120 

9tti. 4mo.=:100-»-3 3=50; andlSda ) mo.-»-8=:^i then, | err^ 
the miiltii.^r for the daje and monthi if dO^. S ^ 



6000 
30 



Jhu.%60fi» 



8. What is the interest of $1200,60 for 1 yr. 
10 mo. 24 da. ? $1200,60 

lyr. 10mo.=SS-f-S=Uino.$ andMda. l^sr^-1-^ 



a=|; the maltiplier, thMi, is 1]|. 



1320600 
48024 



^ju. $136,868-^ 



MUe.^-Wh9n the dayi ere nn eren number, it will oftentimes be found coi»- 
f enienl to find what fractional part of a month half the dayf will be, without 

halving, the fraction afterwardaj thui, for SO days, take 10 days=:-^=-^y 

the multiplier. 

9. What is the interest of $180 for 29 days? JSl. 87 cts. 

10. What is the ainount of $180,60 for 2 yrs. 4 mo. 20 da. f 

A.$ 206,486. 

11. What is the amount of $36,60 for 2 yrs. 1 mo. 5 da. ? 

^. $41,205^V 
12. V/hat is the interest of $300 for 1 vr. 6 mo. 15 da. '. 

2775. For 2 yrs. 6 mo. 1 5 da. .M575. For 3 vrs. 4 mo. 10 da. ?- 

6050. For 4 yrs. 4 mo. 5 da. P-7825. w^. $21^,25. 

13. What is the interest of $600,50 for 2 yrs. i»-7206. For 
1 yr. 8 mo. i»-6005. For 2 yrs. 8 mo. 1 da. .?-y618. For 5 yr* 
7 mo. 12 da. i>-202368. For 8 yrs. 4 mo. 4 da. .?-30065. 

A. $731,308. 

14. What is the interest of $700 for 1 yr. .?-42. For 6^ mo. ?- 
2275. For 4 mo. .?-14. For 20 da. .?-2333. w«. $81,083. 

15. What is the amount^ of $60000 for 3 da. .'-60030. For 
8da.?-60080. For 9 da. .'-60090. ^.$180200. 

16. What is the interest of $60 for 2 mo. 1 da. .'-61. For 2 
mo. 2 da . ?-62. For 2 mo. 3 da. .'-63. A. $1,86. 

17. What is the interest of $60 for 2 mo. 7 da. .'-67. For 2 
wo. 8 da. .'-68. For 2 mo. 1£ da. .'-72. Ji. $2,07. 

18 What is the interest of $1200 for 12 yrs. 11 mo. 29 da. f 

A, 



Tho Ibregoinff example, although it is as difficult a one as usuajfy^qlMifa, tl^ 
solved by one third of the usual number of ugures required by oth4r methodic 




INTEREST. 1C9 

T liXm* It ii evident, that, when the rate it either more or loi 
than 6 per cent., the intereet for the given rate will be a certain part of 6 pet 
eent. ; thus, 5 per cent, will be -^^ aa much aa 6 per cent., 4 per cent. 4 m 

much, 7 per cent. ^ as much, 4tc. 

To get 4, -^ of any number, we multiply by the numerator, and divide hy 
the denominator ; and, aa Uie denominatgr will always be 6, and the nnmei»> 
lor the given rate, hence, 

To find the interest of any sunii when the rate is not 6 pei 
cent., we have the following 

RUIiE. 

Q. How do yoa proceed 1 

A, Find the interest for 6 per cent, as before. 

Q. How do you proceed next t 

A. Multiply the interest of 6 per cent, by the 
given rate, and always divide by 6. 

1. V^hat is the interest of $600 for 1 yr. 3 mo. and 15 days 
«t 5 per cent-. ?• • • 

600 
T^mo. 

4200 
150 



4350 mt. at 6 per cent. 
5 



6)21750 

Arts, $ 36,25 int. at 5 per cent. 

2. What is the interest of $240 for 2 yrs. 6 mo. at 1 per cent. .'- 
6. At 2 per cent. ?-12. At 4 per cent. .^-24. At 6 p^r cent. ?- 
86. At 10 per cent. .?-60. At 5^ per cent. i»-33. ^. $171. 

3. What IB the interest of $430 for 3 yrs. 2 mo., at 15 per 
cent. .?-22S. At 20 per cent. ?-304. At 10| per cent. .?-16340 
At 15i per cent. F-23560. At 7 per cent. !>-10640. 

Ji. $1037,40. 

4. What is the interest of $6U0 for 15 mo., at 2} per cent. ?• 
20625. At 3| per cent. .?-28125. ./?. $48,75. 

5. What is the interest of $600 from January 1st to March 
1st .M). From January 15th to May 15th .M2. From January 
15th to September 15th ?-24. Jl. $42. 

6. What is the amount of $500 from March 10th, 1824, to 
Hai«h 10th, l827?.-590. From March 2^)V)b^ \^^.V^ ^J^Ax^ 

/5 



I u ARriHMETlC. 

!2r)th, 1836 ?-G80. From March 16th, 1820, to March 16th, 1824 i 
620. A. $1890. 

7. What is the interest of $60 firom June 1st, 1826, to No 
veniber 1st, 1837 ?-510. From April 1st, 1835, to August 16th, 
1886 .<-495. From July 4th, 1825, to August 19th, Vm .?-1125. 
A. $21,30. 

8. What is the interest of $300 from September 5th, 1825. to 
September 25th, 1836 f-l.^ From August 9th, 1826, to Decem- 
ber 24th, 1827 .?-3475. ^.'$25,75. 

9. What is tlie amount of $180 from October Ist, 1826, to 
December 1st, 1830 .' w9. $225. 



H LiXIV* A concise and practical RxtJU for the State of 
A*eio Yorkf in which the interest is established by law at 7 pec 
^nt. It has been remarked, that 7 per cent, is ^ of 6 per 
cent. ; that is, i^ more than 6 per cent. : hence, 

Q. To find the interest at 7 per cent., what is the 

RULE 1 

A. Add } of the interest, at 6 per cent, (found 
as before), to itself; the sum will be the interest 
at 7 per cent. 

J^^ote. — The interest for any rate per cent. mayl>e found in the aarae jnan- 
ser, by subtractinf , when the given rate is under 6 per cent., and adding, when 
It M more. 

] . What is the interest of $360 for 20 days, at 7 per cent. ? 
JVew Method. Old Method. 

8360 $360 
i 7 

i) $ 1,20 at6per cent 1 = ^^^)2520 

20 210 



^ns. $1,40 at 7 per cent. 15=z J ) 105 

5 = i) 35 

Arts. 9 1,4 

2. What is the interest of $60 for 2 yrs. 4 mo., at 7 per 
cent. ? .9. 5^9,80. 

3. What IS the amount of $120,60 for 1 yr. 6 mo. 10 da., at 

7 per cent. ' Jl $133,497,^ ra. 
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4. What is the amount of $241^0 for 6 mo. 20 da. ?-St058. 
For 1 mo. 1 da. ?-242653. Tor 1 yr. 4 mo. 5 da. ?-3d3946. For 
i yrs. 6 ma 23 da. ?-284582. A, |l041,761 +. 



IT LiXY. Since 6 per cent, is f6 on $100, that ia, tI 9 

of tlie principal, and 5 per cent, y^) &c.y hence, 

To calculate the mterest «t any rate per cent., when the tixne 
is 1 year, we proceed as follows : 

Multiply by the given rate, and cut off two 
figures, as before. 



1. What is the interest of 
9220,40 for 1 yr., at 9 per cent? 



$220,40 
9 

$ 19,8360ilii5e. 



2. What is the interest of $1200,30 for 1 yr., at I21I pet 
cent. ? A. $150,03,7. 

3. What is the amount of $80,10 for 1 yr. at 2J per cent ?- 
82102. At 5 per cent .'-84105. At 10 per cent. .'-8811. At 
4 per cent. .'-83704. At ld| per cent. .'-95919. 

A. $433,94 +. 



IT LiXVI. COMailSSION. Q. When an allowance of so 
much per cent, is made to a person called either a correspondenL 
factor, or broker, for buying, or assisting in buying and selling goods 
for his eniployer, what is it called ? 

.^.Commission. 

Rule. Q. Since commission, insurance, buying and selling 
Slocks, and loss and gain, are rated at so much per cent., withoul 
regarcl to time, how may all these be calculated 7 

A, Multiply by the rate per cent, and cutoff 
two figures, as in the last rule. 



1. What would you deihand for selling $400 worth of cottoB 
lor 2^ per cent commiflaion ? 

$400 X %% and ettttiog off two fifpras, =$10, eommiMlon, jAw. 

2. My correspondent infoznuii^e that he has purchased good* 
to the amount of $5000 ; what will his commission amount to^ 
at2ii)ercent.? j9. $125. 

3. What must I be allowed fbr telling ^QQ ^xhgl^ tfl SsoiavK 
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at $2,50 per lb., for 2 per cent. commisBion 15. For ^ per 
ceiX .^-20025. For 5 per cent. i'-STSO. For 6i per cent. ?-487Sw 
For 7 per cent. ?-5250. A, $174,374. 

INSURANCE. C^. What is the allowance of lo much per eeal 
made to persons, to make good the losses sustained by fire, storms, 
&.C., called ? 

A. Insurance. 

Q. By what name is the instrument that binds the contracting pai 
lies called ? 

A. Policy. 

Q. What is the sum paid for insurance called 7' 

A. Premium. 



1. What will be the premium for insuring an East India shlpi 
valued at $25000, at 15^ per cent ? A. $3875. 

2. What is tlie premium for insuring $2600, at 20 per 
cent .^-520. At 30 per cent?-780. At 18^ per cent. i'-48i« 
26i per cent .^-^9. jS. $2470. 



STOCK. Q. What is the general name for all moneys invesled 
in trading companies, or the funds of government, called 7 

A. Stock. 

Q. When ^100 of stock sells for 5 100, how is the stock said to bef 

A, At par. 

Q. When is it said to be above par, and when below par 7 

A. When $ 100 stock sells for more than $ 100, 
it is said to be above par ; when for less than 100 
below par. 

Q. When it is above par, what is it said to be f 

A. So much aavance. 



1. What is the value of $2500 of stock, tft 106 per ccaft^v 
Ifaat is, 6 per cent, advance } A. $2500 X 106 = $2650^ 

2. What is the value of $1000 of insurance stock, at 95 pfli 
amt. ; that is, 5 per cent, below par ? A, $950. 

3. What is the value of $1200 of bank stock, at 3 per oenl 
Mow par ; that is, 97 per cent ?-1164. At 112 per cent., or 19 
per cent, acivance .^-1344. At 87^ per cent. i'-1050. At lg| 

cent advance ; that is, 112^ per cent. P-1350. A. $4908. 



MtadH 
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LOSS AND GAIN. 1. Bought a piece of broadcloth for $80 , 
how much must- 1 sell it. for, to gain 10 per cent. ; that is, 10 
per cent, advance, which is 110 per cent, on the cost ? $80 X 
lld = $88,^jwr. 

2. Bought a hogshead of molasses for $50, and, 5 gallons 
haying leaked out, I sold the remainder at 10 per cent, loss ; 
that is, 10 per cent, below par, being 90 per cent, on the cost ; 
wiiat did I get for it ? A. $45'. 

3. If I pay $50 for ia, piece of broadcloth, how must 1 sell the 
iame so as to gain 20 per cent. ; that is, 20 per cent, advance, 
or 120 per cent, on the cost } A. $60. 

4. Bought rum at $1,25 per gallon ; and, by accident, so 
much leaKed out, that 1 am content to lose 20 per cent ; how . 
must 1 sell it per gallon ? .^. $1. 

5. A merchant bought 400 oarrels of flour for $3500; how 
must he sell it p^r barrel, to gain 25 per cent. .^ A. $10,93|. 

6. Bought sugar at 15 cents per lb. ; at what rate must 1 sell. 
it a lb. so as to gain 20 per cent. .^-18. So as to gain 25 per 
cent. .M 875. ' 30 per cent. .M95. 40 per cent!.^-^l. 45 per 
cent. .?-2175 50 per cent. i'-225. . 65 per cent. .?-2475. 75 
per cent. .^-2025. 90 per cent. .^-285. 100 per cent., or to 
double my money .^-30. " A. $2,31. 

7. ^Bought 100 tierces of rice, each tierce weighing 300 lbs 
net, at 6^ cents per lb.-1875 ; 30 pipes of wine for $l,12i^ per 
gallon-425250 ; 3 hhds. of rum for 90 cents per gallon-17010 ; 
40 barrels of flour for $74 per barrel-300;.aiid 40 busliels of 
Bait for 78, 6 d. or $1,25 per bushel-50 : how much must all 
the said articles be sold for, to gain 50 per cent., being .150 per 
cent, on the fitst cost ? A, ^9971,40. 



U LiXVU. Time, Rate per cent., anp Amount 

GIVEN, TO FIND THE PRINCIPAL. 

1. What sum of ready money, put .at interest for 1 yr. 8 mo 
at 6 per cent., will amount to $220 ^. 

The amount of $1 for 1 year and 8 mo. is $1,10 ; then, $220 
-*- $1,10 = $200, .^/i5. 

Rule. Q. How, then, would you proceed, to 6nd the principal ? 

A. Divide the given amount by the amount of 
^1 at the given rate and time. 

2. What pnncipal, at 6 per cent., in 5 yeam,will amount to $650 .•' 

In this example, in dividing $650 by $1,30. we annex two ciphers to 500, to 
■take the decimal places in the divisor and dividend equaL (see *T LVI.) 

A, 1^^ 
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3. What principal, at 6 per cent, in 1 year 2 mo., will 
amount to $642? ^.$600. 

4. What principal will amount to $691,50 in 2 yrs. 6 mo 15 
da., at Q per cent ? j9. $600. 

5. A correspondent has in his hands ^10, to be laid oat ift 
goods ; afler aeducting his own commission of 5 per cent., hov 
much will remain to be laid out ? 

It is evident, that the conuniision which he receired, added to the mon^ 
faiid out, must make $21 0| hence $310 may be considered the amount. an4 
the money !aid out the principal ; consequently, the question does not aifTet 
materially from the foregoing. In such questions as these, in which time b 
sot regarded, the amoi.nt of $1 is the rate per cent, added to $1. 

It will be recollected, that 6 per cent, is 6 cents on 100 cents, or $1 , 5 pot 
cent., 5 cents ; the amount, then, of $1, at 5 per cent., is 5 centa added to $^ 
making $1,05 j then, $210 -^ $1,05= $900, jSru, 

6. A factor receiyes $1040 to be laid oat in goods, after d» 
ducting his own commission of 4 per cent. ; how much does his. 
commission amount to ? 

The sum laid out, found as before, Is $1000; then, 1040 -> 1000 =$40, oon 
suasion, th$ Answer, 

7. A factor receives $2100, from which he wishes to dedud^ 
tiis commission of 5 per cent.; what will his commission 
amount to? ./f . $100. 



DISCOUNT. 1. William owes Rufus $1272, to be paid in I 
year, without interest ; but Rufus, wanting his money imm& 
diately, says to William, I am willing to allow you 6 per cent, 
the lawftil interest, if you will pay me now ; wnat sum ouglil 
William to pay Rufus i 

It is evident that he ought to pay just such a sum as, put at interest, would 
hi 1 year, amount to $lin^ ; or, in other words, such a principal as woult 
amount to $1373. This question, therefore, is solved in the same manner at 
the preceding. $137S -«- $1 ,06 = $1900, the wSns. 



Q. What is an allowance made for the payment of a sum of monej 
b^ore it becomes due, called ? 

A. Discount. 

Q. What is the sum called, which, put at interest, would, in thi 
given time and rate, amount to die given sum or debt ? 

A. The present worth. 

Q. In calculating interest, what would the present worth be called f 

A. The principal. 

Q. What would the given sum, or debt, be called t 

A. The amount. 

Q. What is the discount of anpr sum equal to ? 

A. The interest of its present worth for the 
same time. 
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Q. As operations in discount are substanUally the same as iu the 
^eceding^ paragraph, wJiat is the rule, which was there given, that n 
apph'cahle to discount 7 

Rule. A. Divide the given sum, or debt, by 
the amount of ^1, at the given rate and time; 
the quotient will be the present worth.' 

Q. How is the discount found 7 

A» By subtracting the present worth from the 
l^ven sum or debt. 

Jfote. — ^It will be recollected that, when no per cent, is mentioned, 6 pec 
cent, is understood. 

2. What is the present worth of $133^, due 1 yr. 10 mo. 
hence ? ^. $120. 

Proof. 3. What is the amount of ftl20 for 1 yr. 10 mo. * 
(Perform this example by the rule for calculating interest.) 

.«. $133/20. 

4. What is the discount of $660, due 1 yr. 8 mo. hence ? 

.^.$60. 
Proof. 5. What is the interest of $600 for 1 yr. 8 mo. ? 

A. $60. 

6. What is the discount of $460, due 2 yrs. 6 mo. hence ? 

A. $160, 

7. What is the present worth of $1350, due 6 yrs. 10 ma 
[fence? ./^. $1000. 

8. Bought goods to the amount of $520, on 8 mo. credit ; how 
much ready monev ought I to pay as an equivalent ? A. $500. 

9. Bongnt goods in Boston, amounting to $1854, for which 
Igave my note for 8 mo.; but, being desirous of taking it up 
at the expiration of two months, what sum does justice require 
me to pay? ^.$1800. 

10 What is the discount of $615, due 5 mo. hence ? 

A. $15. 

11. What is the present worth of $1260, due 10 mo. hence ? 

A. $1200. 

12. What is the present worth of $1272, due 2 yrs. hence, 
^scounting at 3 per cent. ? A. $1200. 

13. What is the present worth of $51,50, due 6 mo. hence ?- 
50. Of $204, due 4 mo. hence ?-200. Of $13000, due 5 yr» 
hence i'-lOOOO. Of $9440, due 3 yrs. hence ?-8000. 

j3. $18250. 

14. What is the present worth of $515, due 6 mo. hence?- 
jOO. Due 1 yr. hence i»-485849. Due 15 mo. hence .M790e9 
Due 20 mo. hence ?-468181. Due 4 yrs. hence •'-415322. 

A, $2348,421 -J- 
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f LXVm. Time, Rate per cent., and Interest 

BEING GIVEN, TO FIND THE PRINCIPAL. 

] . What sum of money, put nt interest 1 jr. 8 mo. at the rate 
of G percent., vfiW gain ^^,60 interest? 

The interest of $1 for 1 yr. '8 mo. = 10 ctf. ; then $20,60-1- 1[,10 s= ^6, JSum 



Rule. Q. How, (hen, would you proceed ? 

A, Divide the given gain or interest by the 
interest of $1 at the given rate and time; the 
quotient will be the principal required. 



% A, certain rich man has paid to him every year, $48000 
interest money ; how much monej must he have at interest ? or 
what principal will gain $48,000 in 1 year, at 6 per cent.' ? 

.^.^poooo. 

3. If a man's salary be $12000 a year, what principal at in- 
terest for 1 yr. at 6 per cent, would gain the same ? 

.^.$200000. 

4. Paid $45, the lawful interest on a note, for 2 yrs. 6 mo. ; 
what was thfe face or principal of the note ? A. $300. 



t LXIX. The Principal, Interest, and Time, 

BEINO GIVEN, TO FIND THE RaTE PER CENT. 

1. If I have $2000 at interest, and at the end of the year I 
should receive $120 interest, what rate per cent, would that be ? 

The interest of $9000 at 1 per cent, fbr 1 year, ii $90 } therefore, $120 -§-20 
s:$6, that is, 6 per cent., the rate required. 

Rule. Q. How, then, do you proceed to find the rate per cent. T 

A, Divide the given interest by the interest of 
the given sum, at 1 per cent, for the given time ; 
the quotient will be the required rate. 

2. If I receive $60 for the use of $600, 1 yr. and 8 mo., what 
ii the rate per cent. ^ A. 6 per cent. 

3. If I pay $200 for the use of $200P for 2 yrs. 6 mo., wha« 
is the rate per cent, "i A, 4 per cent. 
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When the Prices of Goods are oiven^ to find 
WHAT IS the Rate per cent, of Gain or Loss. 

1. A merchant bought cloth for $1,20 a yard, and aold it for 
$1 fiO ; what was the gain per cent, r 

In this example^ we are required to find the rote per cent. The proeeti, 
then, of finding* It, ii lubrUntially the came u ud the foregoing example!. 
It has b«en remarked, that 6 per c^nt. ia 6 cent* on 1(H> eente ; voat ia, th^ 

bitereit II -^^^ of the principal; which, written decimtllly, ia, 06; Spar 

cent, is -^^^ = ,05; S25percent. ia -^^ss^; that ia, the rate may alwayab* 
considered a decimal caaried to two placet, v lOOthi. In the litat itzample, bj 
•abtracting $1,20 from $1,50, we have 30 centi gain on a yard, which ia -^^ 
wi the firat coat ; •j^ = ,25s=95 per cant., ttc wAiMOir. 

Rule. How, then, do you proceed, to find tlie rate per cenu of 
l^ain or loss 7 

A. Make a common fraction, by writing the 
gain or loss for a numerator, and the cost of the 
article the denominator; then change it to a 
decimal. 



2. A merchant bought molssaes for 24 cents a gallon, which 
lie sold for 30 cents ', what was his gain per cent. ? 

v2. ,25 ss 25 per cent. 

3. A grocer bousht a hhd. of rum for $75, from which several 
ff&llons haying leaked out, he sold the remainder for $60 ', what 
Sid he lose per cent. ? 

In this example, the decimal is ,9; which, carried to two placei, ia ^sb 
SO per cent., tke jSnttoer, 

4. A man bought a piece of cloth for $20, and sold it for $25 ; 
what did he gain per cent ? ./f . 25 per cent. 

5. A grocer bought a barrel of flour for $8, and sold it for $9 ; 
what vrka the gain per cent. ? 

Ab two decimal plaeei only are aail^ed to the rate per cent., ,1!)S la 
lSlffj=: iSl^ per cent., that ia,th« third place if lo many tenthi ofl per cenk« 

Huu, 1 per cent, ia ,01, and j|> per cent, ii ,005 =: -f^, or 4- of 1 per cent. 

M. 12^ per cent. 

6. A merchant bought a quantity of goods ^r $318,50, and 
•old them again for $2^,39 ; what wasms loss per cent. ? 

A. 6 per cent. 




At GO cents ?"50, Ji,l per cent. 
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i. Bought 9, fahd. of molcBies, containinff 112 gallons, at 596 
cents a gallon, and sold it for ^,286 a |^on; what was the 
whole gain, and what was the gain per cent. ? 

j9. $2,912, and the gain ,1 as 10 per cent. 

9. Bought flour at $9 a ban el, and som it for $10,80 a barrel'; 
what was the | ain per cent. ? A. 20 per cent. 

10. If I buy a horse for $150, and a chaise for $250, and sell 
the chaise for $350, and tlie horse for $100, what is my gaiz 
^r cent. ? Ji $,125 = 12]^ per cent. 

11. If 1 buy cotton at ir» cents a pound, and sell it for 1^ 
Oents, what snould I gain in layinjr oat $100? A. $10. 

12. Bought 20 barrels of rice &t $20 a barrel, and paid Ibi 
Ireight 50 cents a barrel; what will be my gain per cent, ia 

seUing it for $25,62iV <l ^^nel ? -^^ 25 per cent 



TliXX. The Principal, Rate per cent., and 
Interest being given, to find the Time. 

1. Williim received $18 for the interest of $200 at 6 pei 
cent. ; how long must it have been at interest.' 

The interest on $900 for 1 jrr. at 6 per cent, ii fid; hence tlS-i-lSs 1^ 
ws 1| yeari, the required time, An$* 



Q. What, then, is the Rule 7 

A. Divide the given interest by the interest of 
the principal for 1 year at the given rate ; the quo- 
tent will be the time required, in years and deci- 
mal parts of a year. 

2. Paid $36 interest on a note of $600, the rate being 6 pet 
cent ; what was the time f M,l year. 

3 Paid |;200 interest on a note of $1000 ; what was the time, 
die rate being 5 per cent. ? ^. 4 years. 

4. On a note of ^, there was paid $9,18 interest, at 6 per 
aent ; how long was the note on interest ? 

Ji, 2,55 jrs 6=2 yrs. 6 mo. 18 da. 
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COMPOUND INTEREST, 

t l^XXI, 1. Rufua borrows of Thomas $500, wkich he 
agrefs to pay again at the end of 1 year, together with the 
interest, at 6 per cent. ; but, being prevented, he wishes to keep 
the $500 anotner year, and pay interest the same as before. 
How much interest ought he to pay Thomas at the end of the 
two years ? 

In this example, if Rufiiii had paid Thomas at the end of the first yoar, the 
Ihterest wouIiJ have been $500 X 6 =$30, which, added to tlie principal, $SO0; 
flius^ 500 -\- 30, =530, the sura or amount justly due Thomas at Iho entl of tho 
first yoar ; but, as it was not paid then, it is evident, that, for the next yoac, 

J9d year,) Thomas ought to roceivo interest on $530, (being the amount of the 
irst year.) The interest of $530 for 1 year is 530 X 6 = $31 ,60, which, added 
to $530, =561,80, the amount for 2 years; hence, $561,60-* $500 =$61,tO, 
Compound Interest, the Ansvotr. 

This mod* -if computing interest, although strictly just, is not authoriisdi 
^law. 



Q. When the interest is added to the principal, at the end of 1 
*year, and on this. amount the interest calculated for anotlier year, and 
so on, what is it called 7 

A. Compound Interest. 

Q. How, then, may it be defined 7 

A, It is interest on both principal and interest 

Q. What is Simple Interest Y 

A. It is the interest on the principal only. 

Hence we derive the following 
Q. How do you proceed 7 

A, Find the amount of the principal for the 
Ist year, by multiplying as in Simple Interest; 
Chen of this amount for the 2d, and so on. 

Q. How many times do you multiply and add 7 

A. As many times as there are years : the butt 
fesult will be the amount. 

Q. How is the compound interest found 7 

A, By subtracting the given sum, or first prin 
4ipal) from the last amount. 
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More Exercises for the Slaie. 

2l What 18 the compound interest of $156 for 3 yn. ' 
$156 s= given tarn, or fint-priacipttl. 

6 



9^36 ss intemt and 
I do ss principal, added together. 

1 G5,d6 s. amognt, or prineipal for SU year. 

6 



9,9216 :s eompoond interest 9d year, and 
165/)6 ss prineipal 9d year, added together. 



175)^16 = amooat, or prineipal for 3d year. 

6 



10,516696 = compound interest 3d year, and 
175,2816 r= principal 3d year, added together. 



185,798496 = amount. 

156 = fint prineipal tubtraeted. 



J§n9. $29,796 , rejecting the three laat fignree, at ol trilling TalM. 

3. What will be the amount of $500 fo« 4 years, at compouad 

interest? A, ^531^X38^ +. , 

4. What is the amount of $500 for 4 years, tt simple inter- 
est? w9. $620. 

5. What will be the amount of $700 for 5 yearf . compound- 
Interest? jJ. $936,757^iy +. 

6. What will be the amount of $700 for 5 years, at sir^^ 
interest? j9. $910. 

7. What will be the amount of $1000 for 3 years, at cor\ 
pound interest?-! 191 016. $1500 for 6 years ?-212777e«. 
$2000 for 2 years ?-.224720. $400 for 7 years .'-601452. ^ 

^. $6167,446^^+. 

8. What is the compound interest of $150 for 2 years ?-18r4. 
$1600 for 4 yean ?<4199631. $1000 for 3 years .'-191016. 
$5680 for 4 years .M490669. $500 for 3 years ?-95508. 

Ji. |2215,896iV+. 

9. What is the compound interest of $GOO,oO for 2 years, at 
8 per cent. ?-242602. At 3 per cent. ?-365704. At 4 per cent. >- 
490006. At 5 per cent. .'-615512. At 7 per cent f-^701A^ 

At 10 per cent ?-l36W^. Jl.%2a4^^ 
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10. What is the difference between the simole intereit of 
$200 for 3 ye^, and the compound interest for Uie same timef 

jJ.f2;30aA. 

11. What is the compound interest of $600 for 2 years € 
montliB? 

In calculatini^ the eompoond interest^ tbr months and days, 
first find tlie amonnt for the years, and on that amount calcn* 
late Uie interest for the monuis and da^ ; this interest, added 
\o the amount for the years, will be the mterest required. 

Ji. ^,3e,4 +. 

liL What is the compound interest of $500 for 3 yrs. 4 mo. ' 

jj. *107,418tV+. 
13. What is the difference between the simple and compound 
intftwst of $200 for 3 yrs. ?-22032. For 4 yrs. 6 mo. ?-40708. 
For 2 yrs. 8 mo. 15 da. P-17706. Jt. $10,044. 

Ac Die amottnt. of $S ii twice ag maeh as $1, $4, 4 times as maeh, itit,, 
hence, we mar make a table eontaining the junnunt of the 1£, or ftl, Ihr 
soTeral yean, by which the amomit of any earn may be easily found fer ihs 
same titne. 

TABLE, 

Showing^ the amount of 1£, or $1, for 20 years, at 5 and b ^mf 

cent., at compound interest. 



\ 



YeofB. 

1 

2 


5 par cent. 


6 percent. 


Veai.. 

11 

12 
13 
14 
15 
16 
17 
18 
19 


5 per erat. 


6 per MM* 


1,05000 


1,06000 


1,7103^ 


1,89829 


1,10250 


1,12360 


1,79585 


2,01219 


3 
4 
5 

6 
7 
8 
9 
10 


1,16762 


1,19101 


1,88564 


2,13292 


1,21550. 


1,26247 


1,97993 


2,26000 


1,27623 


1,33822 


2,07892 


2,39655 


1,34009 


1,41851 


2,18287 


2,540.-55 


1,40710 


1,50363 


2,29201 


2,69277 


1,47745 


1,59384 


2,40661 


2,85433 


1,55132 


1,68947 


2,52695 


3,02559 


1,62889 


1,79084 


20 { 


2,65329 


3,20713 



14. What IS the compound interest of $20,15 fbr 4 years, at 
6 per ^nt. ? 

Jiy the Table, $1 at 6 per cent, for 4 years, is $1,26247, 
X 1^)15 as $25,438, amount, from which $20,15 being sub- 
tracted, leaves A542^)^ 4. . 

15, What is the amount of $10,50, at 5 per cent, for 2 years ?- 
11576^. For 6 years .M40709. For 8 years .M55] 32. For 15 
yeani!>-218286. For 17 years .'-240661. For 20 years ?-27859G. 

16 



1 
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Any ram, at aimple intereit, will doable itself in 16 yean 8 imnitha ; but at 
eaiapounil, in a little more than half that time ; tLat is, in II years, 8 macttlM 
■■d 9S davf. Hence, we see tliat there ii conaideiabie differenee in a few 
jaara, and when compoand intereit ia permitted to aeenmulate for agna, it 
■Boanta to a lom almoat incredible, if 1 cent had been oat at ocmipuuiid i»- 
iKest at the commencement of the Christian era, it woulii hare arotmntied, at 
flw end of the year 18S7, U> a tnm greater than eonld be contained in sis mii* 
■ana of globes, each equal to our earth in magnitude, and all of solid gold, 
wfaile the aimple interest for the same time would have amounted to only 
•kont one dollar. The following question is inserted, more for the sake of ez* 
•■qilifying the preceding statement, than for the purpose of its solution. Thm 
avount, however, at compound interest, may be found, without much pet- 
ptezity, by ascertaining the amount of 1 cent for 20 years, found by the Table, 
^jbn making this amount the principal for 20 years more, and so on Ibr tha 
friMie number of years. 

16. Suppose 1 cent had been put at interest at the eommencement of the 
Ghristian era, what would it have amounted to at simple, and what at com 

povnd interest, at the end of the year 1827 ? A. Simple, $1,106^ i 
foud, $1726164740475525294707609149747119599766203541^ neariy. 



EQUATION OF PAYMENTS. 

Y LfXXli** Q. What is the meaning of efuatum T 

A. The art of making equal. 

Q. What is equation of payments f 

A, It is the method of finding an equal or mean 
time for the payment of debts due at diflerent 
times. >, 

1. In how many months will $1 gain as much as $2 wiB 
gain in 6 months.^ w9. 6 X 3 = 12 months. 

2. How long will it take $1 to gain as much as $5 wH 
gain in 12 months ? w9. 60 montlis. 

3. How many months will it take $1 to be worth as mncb 
u the use of $10, 20 months ? ^. 200 months. 



4. A merchant owes 2 notes, payable aa follows: one of $8^ 
to be paid in 4 months ; the other or |^, to be paid in 10 months 
but he wishes to pay both at once : in what time ooght ho to 
yij them ? 

4 X8« 32; therefore, $8 for 4 mo. = $1 for 32 mo., aad 
10 X « 00 ; therefore. |0 for 10 mo. « $1 for 60 mo. 

14 W 
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Therefore, he might have $1, 92 months ; and he mtj keep 
$14, ^ part as long ; that is, 7^ of 92 months, which ia 
92 -^ 14, s= 6 mo. 13if da., ^ns. ' 



Q. Hence, to find the mean time of payment, what is the 

RVL.E1 

A. Multiply each payment by the time, and the 
sum of these several products, divided by the sum 
of the payments, will be the answer. 

JV\fte, — This rale proceeds on the sapposition, that what is gained by keep- 
ing the mone^ after it is due, is equal to what is lost by paying it before it M 
4ue. But this is not exactly true, for the gain is equal to the interest, while 
the loss is equal only to the discount, which is always less than the interesL 
However, the error is so trifling, in most cases which occur in business, as.not 
to make any material difference in the result. 



5. A owes B ^^200 to he paid in 6 months, ^00 in 12 months, 
$500 in 3 montns ; what is the equated time for the paymeiU 

of the whole P ^. G^, 

6. What is the equated time for paving ^2000, of which $500 
is due in 3 months, $360 in 5 months, $000 in 8 months, and 

the balance in 9 months.^ A. Q^(^Tf = ^H months. 

7. A merchant owes $600, payable as follows : $100 at S 
■lonths, $200 at 5 montns, ana the rest at 8 months : but he 
wishes to pay the whole debt at one time : what is the just time 
fiv said payment ? A. 6 months. 

6. I owe as follows, viz. to A $1200, payable in 4 months ; to 
B $700, payable in 10 months ; to C $650, payable in 2 yeanr; 
to D $1000, payable in 3^ years; to £ $1270, payable in 20 
months ', and to F $500, payable in 4 years ; now, what would 

«e the equated time for paying the whole ? A. 22^^^ months. 

Questions on the forgoing, 

1. A man bought a barrel of flour for 2£. 15 a. 6 d., a hhd. 
i£ molasses for 6£. 15 s., and a barrel of brandy for 8£. 15 B^i 
what did the whole cost ? A, 18£. 5 s. 6 d. 

2. What will 9600 yards of cloth cost, at $50 « yard?-480a 
At $,33i .i'-3200. At$,25?-2400. At$^0?-1920. At $,16}..^ 
im). At $,12& .^*1^. At $,6| .^^^00. At$,5?-480. 

A, $16200. 
I. What is the product of 2s. 6 d. multiplied by 2. '-5. By 
4 MO. fly7?-17-6 Byl0?-l-5. Byl2.?-1-10. 
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2L£w 19 s. 9 d. eoodiy amoBc 6 



^.3£.13B.31dL 
5 Rednee i, }, and i, to the least rcmmoii denomiiiator. 

A. f^ JJ> ^ - 

6. dttSfe 2000 firanes to federal monej. jS. $375. 

7. Tffc+,3+Tttir + ®'3+-nnftnnr- jtf. €73^37505. 

8. Change 4500je. Engliali or aterling moMy, to doUan of 
48.6d.Midi. j9. $20,000. 

9. Whatistheiiiterestof $2i;a) fer6 iiioiitlia?-e36. For 3 | 
months 15 daye .'-371« For 14 month ?-159. For 10 days ?-35. I 
For5daja.'-17. For 4 daya ?-14. ^.$i;232+. 

10. What ia the amoont of $300, at 7 per eect, for 1 jear^» 
321 At 3 per Gent.?-309. At 5j| per oent. ?-:3l650. At 91 
per oent. ?-^ffl5. At 12| per cent. P-337S0. ^. $1613;25. 

11. What ia the dlaconnt of $315 for 10 months, at 6 pet 
eent?-15. Of $550 for 1 yr. 8 mo. ?.50. Of $2660 for 5 yia. 
6mo.?-^660. Of $121^ fiv 8 yra. 4 mo. 15 dm. ?-40608. 

A. $765,602. 

12. What is the eompoond inierestof $560 for 4 yrs. .'-146967. 
For 2 yrs. 6 mo. ?-88092. For 3 jra. .'-106968. j9. 342,047. 

13. A merchant bought goods amounting to $368,925 ready 
money, and sold them a|^am for $488,75, payable in 2 yia. 6 
mo. ; Imw mneh did he gam, discounting at 6 per oent. ? 

(Find the present worth of ^488,75 lint, then snbtnet to find the gain.) 

A. 956/17 S, 

14. Bought com for $,60, and sold it for $,72 ; what was the 
gain per cent. ? i^. 20 per cent. I 

15. Bought 40 sallons of molasses, at 27 eenta a gallon ; bu^ 
by accident, 4 gaUons leaked oat ; at what rate moat I sell the 
lemainder, per gallon, to lose nothing? and how much to gain 
sn the <rhoIe eost 20 per cent. ? 

Ji, 30 cti..; and, to gain 20 per cent., 36 ots. 



- '■; A 5 



IIP 

OR 

gmPUB PBOPORTION. 

Y liXXm. 1. What wiU 3 yds. of cloth come to at 
80 cents a yard? What wiU 5 yards? W]117? 8? 12? 

2. If 2 gallons of molasses cost 50 cents, what irill 3 gal* 
(am ami? (Find what one gallon will cost first It is 25 
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cents. Then, 3 gallons are 3 times 25, =75 cents. Pro- 
ceed in the same manner with other sums of Uke natiire.) 
What will 5 gaUons cost ? What will 8 ? 

3. If 4 lbs. of sugar cost 48 cents, what will 2 lbs. cost? 
(Find what 1 lb. will cost first) What will 6 lbs. cost? 
What will 8? WhatwiUlS? WhatwiU20? 

4. If 2 bushels of com cost a dollar, how much is it a 
bushel ? What will 3 bushels cost ? What will 4 ? What 
will 6? What will 8? 

5. If 20 yards of cloth cost 60 cents, how much is it a 
yard ? What will 6 cents buy ? Will 18 cents buy ? Will 
30 cents? Will 90? Will 300? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
cost 48 cents ? How many will 24 cents buy ? How many 
will GO cents? How many will 108 cents? 

7. If 4 dollars buy 2 barrels of cider, how many barrels 
will 6 dollars buy ? (Find the value of 1 first] How many 
will 8 dollars buy ? How many will 12 ? How many will 
24 ? How many will 36 ? How many wfll 48 ? How many 
will 60? How many will 100? How many will 150? How 
many will 300? How many will 400? How many will 
500? How many will 800 ? How many will 2000 ? How 
many will 3000? How many will 40000 ? 

8. If you pay 16 cents for 4 oranges^ how many cents will 
buy 6 ? How many 36 ? How many 48 ? How many 60? 

9. If 100 oranges cost 400 centjp, how many cents will 4 
cost? What win 8 cost ? What wiU 25 cost? What will 
80 cost? What will 50 cost? 

10. If 4 tons of hay will keep 2 cattle over the winter, 
how many tons .will keep 6 cattle the same time ? How 
many 8? How many 10? How many 20? How many 
40? How many 60.^ How many 80? 

11. If 500 cattle eat 1000 tons of hay in one winter, what 
will 2 cattle eat? What wiU 3? What will 5? What 
will 20? What will 50? What wiU 200? 

12. If 2 penknives cost 25 cents, what will 3 cost ? What 
wiU 4 ? What will 8 ? What will 12 ? What wiU 16 ? 

13. If you pay 26 cents for 2 inkstands, how many cents 
will buy 3? Will buy 4? 5? 6? 7? 8? 9? 10? 
20? 30? 40? 

14. If f of a yard of broadcloth cost 4 dollars, what will 
I cost ? (If } cost 4 dollars, i will cost 2 dollars.) What 
wffl4?Whatt? WhatJ? What|? WhaAlVWaak 

1§ • 
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I? What If? Whatll? What 1|? What Ij? 
Vliat 2 yards ? What f ? (If | make 1 yard, then 1 
ard and ^ are f .) What will -^ of a yard cost ? What -^ ? 

VhatJ^? WhatY? What^^? What 3 yards? 

15. The interest of 100 dollars for 1 year is 6 dollars, at 6 
er cent ; what is it for 2 years ? For 3 ? For 5 ? For 7 . 
^or9? For 12? For 20? 

16. If 6 men can do a piece of work in 12 days, how lon^ 
rill it take 1 man to do the same ? (1 man will be six timei 
B long as 6.) How long will it take 2 men ? (2 men will 
it quicker than 1 man.) 3 men ? 12 men ? 

17. If 4 men build a wall in 20 days, how nany men 
rould it require to build the same in 40 days ? (i aa many 
len.) In 80 days ? 

After the same manner perform the following 

Exercises for the Slate. 

1. If 20 yards of cloth cost $40, what will 8 yards cost? 

I yard is J^ of $40 ; that i«, 40 -i-90=|3 a yard; then 8 yards are 8 X S-* 
16, Atu, ' 

2. What can you buy 15 tons of hay for, if 3 tons cost $30 ^ 
Pind what 1 ton will cost first.) A, $180. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushel* 
Dst ? A, $4^0. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound ? 

17x25 = $4,25,w9]W. 

5. if $4,25 buy 25 lbs. of sugar, how much is it a pound.' 

A.M cents 

6. If 3 pair of shoes cost $4,50, what will 12 pair cost.'-l0* 
^hat wUl 8 ?-12. What will 15 .?-2250. What will 16 .?-24. 

A. ^76,50 

7. If 2 pair of stockings cost 50 cents, what will 3 pair coat^ • 
5. What will 15 .?-375. What will 25 ?-625. What wUl 
0?-20. What wiU 96 .'-24. What wUl 267 .?-6675. 

A. $121,50. 

8. What will 600 bushels of rye cost, at 84 cents a bushel .'- 
04. What will 10 .'-840. What will 40 .-•-3360. What wiU 
00 .'-672. What wiU 1000 .'-840. What will 2 .?-168. 

A. 1^2059,68. 
9 If 60 cents buy 4 lbs. of tobacco, how much will 30 cents 
uy.'-2. How much will 90 cents ?-6. How much will 120 
entfe '-^. How much will $2,10 .M4. How much will $2,40 P* 
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10. If 1 pair of gloves cost 75 cents, what will 1 doiexi pair 
•oat?-9. What will 1^ doz. P-1350. What will 2 doi.^ 
la What will 2i doz. ?-22d0. What will 3 doz. ?-27. 

j9. $90. 

11. If 3 doz. pair of shoes cost 27 dollars, what will 1 pair 
eo8t.?-75. 'What will 2^ doz.?>2250. What wUl 2 doi.? 
18. What will li doz- ?-1350. What wUl 1 doi. ?-9. 

A, $63,75 

12. If 5 tons of hay will keep 25 sheep over the winter, how 
many sheep can be kept on 7 tons, at the same rate .^-35. On 
Qtons.MO. On 15 tons .^-76. On GO tons ?-^0. On80?-40« 

j9.850. 




How 

14. If a man receive $5(J for 2 months' wages, what is that a 
year.?-300. What will 8 months* come toi>-S00. 16 months* 
come to ?-400. 1^ year's come to .^-450. 2 years* come to ? 
600. 10 years* come to P-3000. A, $4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at $1,50 a yard .^-180. What will 1 piece come 
to .?-30. What will 3 pieces ?-90. What wiU 5 pieces i»-150. 
What will 10 pieces .?-300. A, $750. 

16. Bought 5 hhds. of rum, each containing 60 gallons, ftr 
$2 a gallon ; what do they come to ?-600. What will 4 hnde. 
eometoP.480. What will 20 hhds. .'-2400. j9. $3480. 

17. William's income is ^1500 a year, and his daily expenses 
are $2,50 ; how much will he have saved at the year s end } 

A, $587,50. 

18. If WiUiam*8 income had been $2000, how much would 
he have saved .M 08750. If $2500 .M58750. If $36U0?-4268750. 
lf$4000P-308750. jf . $8450. 

19. if a hhd. of molasses cost $20,16, how much is it a gal- 
Ion ? (b.vide by the number of gallons in a hhd )-32. How 
muf'h ift It a qnart ? (Divide by the number of quarts in a hhd.)- 
8. How much ii it a pint ?-4. How much is it a gilt ^-1. 

A, 45 oenti. 

The foregoing queationi have been lolved by a method termod arta/yn*. 
This method is thoti^ht to accord with the natnral operations of the humaa 
mind. Men in business scarcely recognise any other. The formality of state 
meats is rarely if ever made by them ; and, when it is made, thev do it mora 
fat the sake of testing the correctness tX the other method, than for any prao. 
Ileal pyrpose. They may have adopted a statement in tba comiAeneemett 
of their husioets, from the circumstance of having been taught i^ at school \ 
but the longer they continue in business, the less occasion they have for U. 
There is another method, which consists in ascertaining the ratio or relation 
which one nnmber has to another. This is used more or less by all, bat 
more extensively by scientific men, and Chose well versed in mathematical 



18B 



ARITHMETIC. 



20. IfSpsirofBhoes'eort 63 cents, what win 91 pair eiwtf 
I offiS^ 7| cents, the price of 1 pair, wfajeh we mnltipl/ bj 



34 to jet the price of 24 pair; thus, 24x7}s$l^. But 
^ is a miction, it would be more oonTenieul to mnltiplj 

by 24 first, and divide by 8 mu^ 
wards, as this cannot make any 
diffisrence ; and that we may make 
no mislakp in the operati<m, wo 
will make a statement by writing 
the 63 cents on the right, as a third 
term (see operation); on the left 
of which we write thie moltiplier, 
24, as a 2d term, and, as a first term, 
the diTisor, 8: then, 63 X 24aB 
1512 -!- 8 s $1,89, the Auwer^ ai 
^fll. 91,89 before. 

21. If 3 yards of cloth cost 24 cents, what will 6 yards cost* 
OPERATION. 



OrBKAl 
Pair. PfcT. 
8 , 34 


rents. 
, 63 
24 




8)] 


252 
126 




1512 



Yds. 
3 



Yds. 
6 



Cts. 

24 

6 



3) 144 
Ans, 9,4 8 



' 24X6sl44-i-3»48,the.Au 
Or, aa we know tiMU-6 yuds eo«t 9 
timef aa mach as 3 yds., that is,^s=9; 
bv simply moltiplying S4 br !L it saakes 48^ 
tlie answer, the same as oerore. This ia 
a much shorter |Mueess ; and, eonld ws 
discover the priueiple, it wo«ki oAantisBea 
render operations very simjrfe and abort 
la searching fbr this, we shall naturally be led to the 'eoosideratioa of ratio^ 
or relation ; that is, tUe relation which necessarily exists between two oi 
■MM numbers. 



RATIO. Q. WhatpartofeisSY 

Q. What part of 5 is 6 T 

A. \. 

Q. What part of 3 is 4? 

A. 4. 

Q. What part ofi if 3 7 

A. \. 

Q. What is the finding what part one number is of another called f 

A. Finding the ratio, or relation of one number 
to another. 

Q. What is ratio, Ibea T 

A. The number of times one number or quan 
tity is contained in another. 

Q. Whni part of 10 is 9 1 or, what is the ratio of 10 to 9 T 
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Q. What it die ratio of 17 to 18f 

A, If. 

Q. What is ttie raUo of 18 to 17 T 

A. «. 

Q. What part of S oz. is 12 oz. T or,wfaat b tho ratio of S os. to If oc.t 

A. ^ = 4, ratio. 

Q. What part of 4 yards is Sl yds. T or, what is the ratio of 4 to 9 T 

^. t = 2i. 

Q. Hence, to find the ratio of oae number to another, how do yon 
proceed? 

A. Make the number which is mentioned last 
(whether it be the larger or smaller), the numerator 
of a fraction, and the other number the denomi- 
nator ; that is, always divide the second by the first. 



1. What part of $1 is 50 cents ? or, what is the ratio ot 
$1 to 50 cents? 

A. $1 = 100 cents ; then -jV^yzz: J, the ratio. Am. 

2. What part of 5 s. is 2 s. 6 d. ? or, what is the ratio of 
5s. to 2 8. 6d.? 

2s. 6€L=a0cL,and 5s.=60d.; therefore, f9 = ^, the 
ratio, Ans, 
a What is the ratio of £1 to 15s.? A. ^ = |, the ratio 
4. What is the ratio of 2 to 3? A.^. Of4to20? A.^ 

Of20to4? A.\, Of8to63? w3. 7 J. Of 200 to 900? AAi. 
Of600to900? A.lh Of2 quarts to 1 gallon? w9. 2. 

Let us now apply the principle of ratio, which we were in 
pursuit of, to practical questions. 



PROPORTION. 22. If 2 melona cost 8 eta., what will 10 coat? 
It la evident, that 10 melons will cost 5 times as much as 3; that is, the 
ntio nf 3 to 10 is -U^ = 5 } then, 5 X S = 40, Ana, But by tteUiif the qua*, 
as before, we have the foUowring proportions : — 



OPERATION. I In this example, we make a new 
Melons. Melons. Cents. discoyery, viz. that the ratio of 8 



2 , 10 , 8 

10 



2)80 
1,40 



to 40 (which is ^«5}, is the 
same as 2 to 10, which is also 6. 
that is, 2 is the same part of li 
that 8 is of 40. 



ARITIIMKTIC. 

Q. Wbea, then, numbers bear such rdations to eadi otlMr, 

the numbers said to form 1 

A, A proportion. 

Q. How may proportion be defined, then 7 

A. It is an equality of ratios. 

Q. How many numbers must there be to form a ratio T 

A. Two. 

Q. How many to form a proportifm f 

A. At least, three. 



To show that there is a proportion between three or moiii» 
unmbersi we write them thus : — 

Melons. Melons. Cents. Cents. 

2 : 10 :: 8 : 40, 

which is read, 2 is to 10 as 8 is to 40 ; or, 2 is the same port of 
10 that 8 is of 40; or, the ratio of 2 to 10 is the same as that of 
8 to 40. 



Q, What is the meaning of antecedent f 

A. Going before. 

Q. What is the meaning of consequent f 

A. Following. 

Q. What is the meaning of couplet ? 

A. Two, or a pair. 

Q. What may both terms of a ratio be called 7 

A, A couplet. 

Q. What may each term of a couplet be called, as 3 to 4. 

A. The 3, being first, may be called the ante" 
cedent ; and the 4, being after the 3, the consequent, 

Q. In the following proportion, viz. 2 : 10 : : 8 : 40, which are 
Ihe antecedents, and which are the consequents 7 

A. 2 and 8 are the antecedents, and 10 and 
40 the consequents. 

Q. What are the ratios in 2 : 10 : : 8 : 40? 

Q. In the last proportion, 2 and 40, bein? the first and last terms 
are called extremes ; and 10 and 8, being in the middle, are called th* 
means. Also, in the same proportion, we know that the extremes 2 and 
40, multiplied together, are equal to the product of the means, 10 and 
9, multiplied together. Urns ; 2 X 40= 80, and 10 X 8 » 80. Let us 
try to explain the reason of this. In the foregoing proposition, the firs 

fatio, ^, ( a 5,) being equal to the second ratio, ^, ( =5,) that is, 
Ibe fractional ratios being equal, it follows, that reducing these frae 
Ifitos to a common denominator will make their numerators alike ; thus. 

^ and ^ become i^ and ^% ', ux doV&s vcVad^,^^ mMiti^ly the 
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■erator 40 (one extreme) by the denominator S (the otbe/ extreme), 
also the numerator 10 (one mean) by the denominator. 8, (the other 
mean) ; hence the reason of this equality. \Vlien, then, any four nuA- 
bers are proportional, what may we learn respecting the product of tb> 
extremes ana means t 

A. That the product of the extremes will al- 
ways be equal to the product of the means. 



' Hence, with any three terms of a proportion being given, t!M 
fourth or absent term may easily be found. Let us take tht 
aift example : 

Melonis. Melons. Cents. Cents. 

: 10 :: 8 : 40 

MuItiplyiBg together 8 and 10, the two moans, makea 80 ; then 80 -H 4i^ 
ihe known extreme, gives 3, the other extreme required, or first term. 

^ns, 2. 

Again, let .us suppose the 10 absent ; the remaining terms art 
Melons. Melons. Cents. Cents. 
2 :....:: 8 : 40 

By mnltiplyinjf together 40 and 2, the extremes, we have 80 ; which, divided 
by 8, the known mean, gives 10, the Sd term, or mean, required. Let us ex> 
omplify this principle more fully by a practical example. 

23. If 10 horses consume 30 bushels of oats in a week, how 
many bushels will serve 40 horses the same time ? 

In this example, knowing that the number of bushels eaten 
are in proportion to the number of horses, we write the propo^ 
tion thus : 



OPERATION. 
Horses. Horses. Bushels. 
10 : 40 :: 30 

40 



By multiplying t^ 
gether 40 and 30, the 
two means, we have 
1200, which, divided 
by the known extreme, 
10, gives 130 ; that is, 
120 bushsls, for the 
other extreme, or 4th 
term, that was tequit^ 
edt Let us apply the 
principlo of ratio ia 
finding the 4th tenn 

Id this example. The ratio of 10 to 40 is ^ J x= 4, that is, 40 horses will eon- 

same 4 times as many bushels as 10 ; tlien 4 X 90 bu. = 190 bushels, the 4tli 
tsrm, <Mr extreme, as before. 



1|0) 120 



120 bushels, Ans, 



Q. When any three tenni of a proporUou are given, wfaal ii tte 
process of findincr the fourth term called t 

A. The Rule of Three. 
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Q How, then, may it oe defined 7 

A. It is the process of finding, by tne help of 
three given terms, a fourth term, between which 
and the third term there is the same ratio or pro- 
portion as between the second and first terms. 



It will Bonietimes be necessary to change the order of th# 
terms ', but this may be determined very easily by the natim 
of the question, as will appear by the following example : — 

24. If 8 yards of cloth cost $4, what will 2 yards cost? 



OPERA'TION. 
Tds. Yds. $ 
8 : 2 :: 4 
2 



In this example, einee 9 jards will eott a lea ma 
than 8 yanla, we write 9 yard* for one mean, whieli 
thus becomes the mnltiplier, and 8 yards, the knoMm 
extreme, for the divisor j for the less the multipliei^ 
and the neater the divisor, the less will be the qw^ 
tlent ', then, 9x4 = 8-i-8s:£$l, .Om*, Bat multi> 
plying by tlie ratio will hi much easier, thus ; th« 

raUoof 8 to9is}s=^} thmi, 4X ^=fl, Au^ 

as before. 



8)8 
$1 

From these illostrations we derire the following 

RUIiE. 

Q. Which of the three given terms do you write for a third term 1 

A. That which is of the same kind with the 
answer. 

Q. How do you write the other two numbers, when the answer 
Might to be greater than the third term T 

A. I write the greater for a second term, and 
the less for a first term. 

Q. How do you write them when the answer ought to be less than 
the tliird termt 

A. The less for a second term, and the greater 
for a first term. 

Q. What do you do when the first and sccoml terms are not of the 

same denomination 7 

A. Bring them to the same by Reduction As- 
cending or Descending. 

Q. What is to be done when the third tenn consists of more than 
sue deuorniualion ? 

A. Reduce it to the lowest denomination meiw 
t&oned, by Reduction. 
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Q. How do you proceed in ihe operation ? 

A. Multiply the second and third lerms to 
gether, and divide their product by the first term ; 
the quoUent will bo the fourth term, or answer, 
in the same denomination with the third term. 

Q. How may this process of multiplying and dividing be, in most 
cases, materially shortened ? 

A, By multiplying the third term by the ratio 
of the first and second, expressed either as a frac- 
tion in its lowest terms, or as a whole number. 

Q. If the result, or fourth lenn, be not in the denommatiou required, 
what is to be done ? 

A. It may be brought to it by Reduction. 

Q. If there be a remainder in dividin|r by the first term, or molti- 
plyin<; by iho ratio, what is to be done witn it ? 

A. Reduce it to the next lower denomination, 
and divide again, and so on, till it can be reduced 

to more.* 

.11 I I »- I ■■ I III I I . I 

* As thiH rulo is commonly divided into direct and invera^y it may not b« 
•niiiji, for tho benefit of some teachers, to cxpltrin how they may be diitia* 
|uirthed : nUn, to give the rulo for euch. 

The liiilc of Three Diroct is when more requires more, or less requires lesi 
h may be known thus : more requires morn, wlien the thin! terra is more than 
iio tirst, ami requires tho fourth term, or ans\«-er, to be more than tho second; 
and less requires less, when tho third term is less thau the first, and rei|uire« 
the fourth ti;rm, or answer, to be less than tho second. 

RuLR 1. State the quextiun, that i.i, pla(0 tho numbers so that the first anj 
third tt'rms may be of tho same name, and the second term of the same name 
with the answer, or thin;; sougiit. 

2. Hrin;;' the Hr^it and third terms to the same dtmomination, and reduce the 
•ccond term to the lowoi^t denomination mentioned in it. 

3. Divide thb product of the second and third terms by the first term; tho 
qiioti<!nt ./ill ho the answer to the question, in the same denomination with 
tho second term, which may be bruu:;ht into any other denominutiou required. 

The Rule of Three Inverse is, when more requires less, or loss require* 
more, and may bo known thus : more requires Iush, when tho third term is 
nioro than tlie first, and requires the fourth term, or answer, to be loss than 
the second ; and InsH require!^ more, when the third form is less than tho first, 
end reqiiirtrs the fourth term to be more than the s«co!id. 

Role. State and redu.v tho terms as in the Rule of Three Direct: then 
multi|i)y tho first and sorond terms togetber, and divide their product by the 
third tnrm ; the quotient will be the answer, in the same denomination with 
tlie miihlh! term. 

^otc. — Altbou^^h the distinction of iHrect and inctrse is frequently mads. 
Vtill it in tutal'y UMfb;;*-]. Reside;*, ibis mode of arran;finz the |)vo|H)rtionai 
Dumbers in very erroneous, and nvidiMttiy calruhited to rouceal from ttic view 
of the {iii]>il the true principles of ratio, and, conseqtiently, of |>ro|>ort ion, on 
ivhich the xolution proceeds. The following example will render the absurdity 
more apparent : 

A certuiu rich farmer gave SO sheep for a sideboard; how many sideboard! 
may bo bought for lUO sheep? 

SOMheap : J Btilnboard ** lOOiheoa *. &a\dft\KMx^^>2kk%\\!lwNAxmxCR Am^ 
17 



rJ4 ARITHMETIC. 

Afore Exercises for the Slaie. 

25. If GOO bushele of wheat cost $1200, what will 3C0O bu^h 
els cost? and what is the ratio of the 1st and 2d terms? 

l^erform the foreg^oinff example, and the ibllowing, first, with- 
out Anding the ratio ; then, by finding the ratio, and multiplj-- 
in J/ by it. 

ji. $71i00. The raUo, ^^^ *= 6 X 1200 = $7200, the same. 

2(j. How many bushels of wheat may be bought for $7200, 
if GOO bushels cost $1200 ? Ji. 3600 bushels. Ratio, G ; then, 
Gx GOO =3GO0 bushels. 

27. If $7200 buy 3600 bushels of wheat, what will GOO bush- 
els cost? Ji. $1^K). Ratio, J. 

!lI8. If board for 1 year, or 52 weeks, amount to $182, what 
will 39 weeks come to? A. $136,50. Ratio, | X 182= $13G,50, 
the same. 

29. If 30 bushels of rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may be bought for 600 bush- 
els of potatoes ? A. 150 bushels rye. Ratio, 5. 

30. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt. ] 
qr. cost ? (Bring 4 cwt. 1 qr., and 21 cwt. 1 qr. into quarters 
arst.) A. $22C.. Ratio, 5. 

31. If I buy GO yards of cloth for $120, what is the cost per 
yard ?-2. What is the cost per ell Flemish .^-150. What per 
uil English i'-250. What per ell French ?-3. A. $9. 

32. Bought 4 tuns of wine for $322,56; what did 1 pipe cost .'- 
4032. What did 1 hhd. .'-2016. What did 1 tierce i>-l 344 
What did 1 bbl..M008. J. $84. What did 2 quarts cost.?- 
16. What did 3 pints cost .?-12. What did 4 gills cost .?-4. 

A. $,32. 

33. Bought 6 tuns of wine for $500,50 ; what did 1 pipe cost ^ 

ji. $41,708+. 

34. When a merchant comMUnds with his creditors for 40 
cents on the dollar, how much is A*s part, to whpm he owe«« 
$2500 ? How much is B's part, to whom he oves $1G00 ? 

.4: A's, f 1000 ; B's, $640. 

35. A, failing in trade, owes the following sums, viz. to B, 
$1G00,G0; to C, $500; to D, $750,20; to E, $1000; to F, 
.^230 ; and his property, which is worth no more than $10120,20, 
lie gives up to his creditors ; Iiow much does he pay on the 
dollar ? and what is the amount of loss sustained by all? 

Ji. 25 cents on $1 ; and the amount of loss is $3060,60. 

>■ I Wi——.^i^l—^—^^—^——i— —^^H 1^ ■■■■■■ » ^1 ■^■fc— iM^W^^— ^^11^— ^MM»^— ^— — ^11— ^i«^.^^MM 1^ 

Jt niufft appear eTident, to every rational mind, that tliere can be no analog 

oetwHcu 20 shoep and 1 sideboard, or 100 glieep and 5 Rideboards. With the 

tamo proprHty it may be asked, what ratio or analogy thr-ro is between piicb 

hutcrogoneoua quantities as 9 monkeys and 5 merino shawls ; or hotweon 7 lob- 

Mten ajjd 4 ban of music ; the on« is et^uaWy aa cou«e\ «a Ui« otiiar. 



( 
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36. Bought <f tierces of rice, each weighing 7 cwt. 2 qrs. 16 
lbs. ; vrhat do tliev come to at $9,35 per cwt. ?-285S42. Afc 
^,50 per qr. ?-305ri4. At 10 cente por pound P-34240. 

^. $933,95t)4-. 
!>7. Bought, by estimation, 300 yards of cloth, for $450,60 ; 
but, by actual measureoient, there were no more *iian. 275 yds. 
2 qrs. , for how muc) xiust I sell the measured }ards per yd^. 
80 as to neither nivk-a nor lose .''-1JG35. How much must 1 sell 
20 yds. for "So a» c lose nothing F-32711. How much 25 yds. 
2 qrs. •'-41707 How much 30 yds. 1 qr. 3 na. .?-49782. 

Jl. $125,835 + . 

38. y \ staff 6 feet long cast a shade on level ground 9 feet, 
^h.9* .A tlie heiglit of tliat steeple whose shade measures at the 
same time J 98 feet .? A. 132 feet in height. RaUo, 22. 

39. li 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost .^-Ratio, 3 X 51 = 153. What will 21 
cwt. 3 qrs. 12 lbs. ?-6, ratio, ^ 51 = 306. What will 43 cwt. 2 
qrs. 24 lbs. i'-Ratio, 12 j then,' 12 X 51 = 612. A. $1071. 

JVote. — The following examples may be performed either by analysis, or by 
finding the ratio, or by the common rule. Ferhap? it would be well to let the 
pupil take his choice. The one by ratio is recommended. 

40. .If $100 gain $6 in a year, how much will $20 gain in 

the same time ?-120. Ratio, \. How much will $10 gain .^-r 

•iO. Ratio, tV- How much will $50 gain. ?-3. Ratio, i. How 
much will $75 gain .M50. Ratio, |. What will $200 gain .'- 
12. Ratio, 2. How much will $300 gain ?-18. Ratio, 3. How 
much will $500 gain.?-30. Ratio, 5. How much will $800 

fain .M8. Ratio, 8. How much will $1000 gain .'-^0. Ratio, 
0. How much will $1250 gain ,?-75. Ratio, 12^. How much 
will $2000 gain i>-120. Ratio, 20. A, $372,30. 

41. If 12 men can build a wall in 20 days, how many can do 
the same in 5 days } A. 48 men. Ratio, 4. 

42. If GO men can build a Mrali in 4 days, how many men can 

do the same in 20 days .' A. 12 men. Ratio, -j^. 

43. If 4 men can build a wall in 120 days, in how many days 
will 12 men do the same .?-40. Will 16 men .?-30. Will 20 
men .?-24. Will 24 men i'-20. A. 114 days. 

44. If a man perform a journey in 30 days, by travelling 6 
hours each day, in how many days will he perform it by travel- 
ling 10 hours each day ? (10 hours will require a less number 
of days than 6 hours; that is, the multiplying or 2d term must 

be tlie smallest.) A. 18 days. Ratio, f X 30 = 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
5 cows ?-8. Will it keep 8 cows ?-5. WUl it keep 10 cows^*- 
4. Will it keep 20 cows i'-2. A. 19 days. 

46. If 60 bushels of grain, at ^l per bushel, will pay a debt, 
how many bushels, at $1,50 a bushel, will pay the same ?-40. 
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flow many bushels at $1^ ?-50. How mary at 80 cen*ii ?-75 
At 60 ci-nts P-.120. At 40 cente ?-150. At 30 cents ?-aOO. 

A, 6«t5 bushels. 

47. How much in length that is G inches in breadth will make 
a square foot ? (12 inches in length and 12 in breadth make 1 
square foot ; then, 6 inches in breadth will require more in 
length; tliat is, 6 : 12 : : ]2.)-24. How many 4 inches in 
breadth ?-30. How many 8 inches in breadth P-la. How many 
16 inches in breadtli .'*-9. A. 87 inches. 

48. If a man's income be $1 750i^ a year, how much may he 
spend each day to lay up $400 a year ? A. $3,70. * 

49. If 6 shillings make $1, New England currency, how 
much will 4 8. 6 d. make, in federal money ?-,75. "Will 28. d. .?- 

,41?. Will 1 s. 6 d. ?-,25. Will 3 s. 9 d. ?-,C2i. 'a. $2,04^. 

50. A merchant bought 2C pipes of wine on 6 months' credi^ 
but, by paying ready money, he got it 3 cents a gallon cheaper 
how much did he save by paying ready money "i-A. $98,:i8. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but couM 
sell it for no more than $300 j what wa8 my loss per eil 
French ? A. $,40. 

5:2. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining GOO gallons, from which, by 1 pipe, 20 gallons run ou# 
in ] hour, and by another 50 gallons, in what time will the ci» 
tern be filled ? A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
containingf 45 yards, at the rate of $6 for 9 yards, and sold it 
again at the rate of $15 for 18 yards \ how much did he make 
'm trading .? A. $300. 

54. A borrowed of B $G0fl for 3 years ; how long ousht A to 
lend B $800 to requite the favor .^-2-3. How long ought he to 
lend him $900 i>-2. How long $500 .^-3-7-6. How long $1200?- 
1-6. A. 9 y^ars, 4 mo. 6 days. 

55. A gentleman bought 3 yards of broadcloth 1^ yards wide* 
how many yards of flannel, which is only | yd. wioe, will lint 
the same r 

It is evident it will take more cloth which is only | yd. wide^ 
than if it were 1^ yd. wide ; hence 1^ must be the middle tern^ 

A. 6 yds. Ratio, l^t^ 

56. A regiment of soldiers, consisting of 800 men, are to oo 
clothed, each suit containing 4| yds. of cloth, which is 1| ycL 
wide, and lined with flannel} yd. wide ; how many yards of 
flannel will be sufficient to line all the suits ? 

A, 6633 yds. 1 qr. \\ no. 



FRACTIONS. .57. If \ of a barrel of flour cost t*^ of a 4olhur 
RduU wiA I of a'barr«l cost ? i 



RULE OF THRE£. I9i 

By tnalyni. It is pUdn that, if we knew the price of 1 barreli 
f of a barrel woald cost f as much. If } of a barrel cost -fg 
•fa dollar, f , or 1 barrel, will cost 8 times as much, that is, 

8x5 40x3 A^, a 
— = — '^ - = $11, Ans, 

16 16 X 4 

Or, as i is more than f^ we may make | the 2d, or multiply 
bag term, as in the foregoing examples, thus : — 
Bblt. Bblt. t 5 V 2 15 1 

i:i::A. Then, -^- = - n- - (Inr^tmg J bf 

t XLVII., then, ^ ^-?-) = ^ = f 1}, ^«. 

Or, multiplying by the ratio, thus ; the ratio of ^ to | is } -f • 

i ass -^ ^ 6, ratio j then, — a= -- =5 $1|, ^ns. as before. 

Or, which is obviously the same, having inverted the 1st, or 
dividing term, multiply all the fractions together ; that is, pro 
oeed as in Division of Fractions, (irXLVIl!) thus, 

1 X 4 X 16 64 * "* * 

The pupil may perform the following examples by eitlier of 
the preceding methods, but the one by analysis is recommend- 
ed, it being me best exercise for the mind. 

58. If STbs. of butter cost j of a dollar, what cost i lb. ? A. $^. 

59. If ^ of a bushel of wheat cost -^ of a dollar, what will 1 
bushel cost? A. $1^. 

60. If If yds. of cloth cost $-]^, what will 1 yd. cost ? Ji, $1* 

61. At $1^ a pound, what will 40 pounds cost.' A, $2j^. 

62. If I yd. cost $2^, what will 1 yd. cost.' A. $2,8^. 

63. If I of I yd. cost $2, what is it a yard ? A. $o|. 

64. If f of J of T^ of $1 buy 20 apples, how many applej 
wUl(5buy.' A. ^7ii 9,pp\eB. 

65. If i OS. of gold be worth $1^, what is the cost of 1 oz. ? 

jif. $1,80. 

66. If 16} yds. will make 8 coats, how many yards will it take 

for 1 coat ? A. 2^ yds. 

67. If i of I of a gallon cost $|, what will 5} gallons cost? 

A, $9^« 

68. If 6 yds. cost $5f , what wUl 14| yds. cost ? A, $13f}. 

69. If i of J cwt of sugar cost $•]%, what will 40 cwt. cost? 

70. Ifi yd, of silk cost I of ti, wViaX \a 1^<ft ws» ^ ""^ 1^^^^ 
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21. If 1 ewt. of floor cost ff\i, what will t^? cwt eort ? 

78. If 3 yds. of cloth, that is 2} yds. wide, will make a cloak 

liow much cloth; that is only } yd. wide, will make the same 

fument? 

Tba Burower tko elocli, the more yarda it will take ; hence we make tbs 
^Mtsr the Meoad tenn, thus ; | jd. : 2| yds. : : 3 jda. : 10 yds., Jbu. 

73. If I lend my friend |;960 for f of a year, how much ougkf 
ha to lend me | of a year to requite the favor ? 

He ought not to lend me ao mach as I lend him, because I am to keep tha 
■Moey longer than he ; therefore, make } the middle term. '/I- ^^853^. 

74. If 12 men do a piece of work in 12| days, how many mco 
will do the same in 6| days? j9. 24 men. Ratio, 2. / 1 2 .2. ^ 

75. A merchant, owningr § of avessel, sells ^ of his ahisete 
$500; what was the whole vessel worth ? 

f of }a-^s=f ; then, as f of the vessel is $500, i is $250. 

and {, or the whole vessel, is 5 X %0 s $11^0. 

Or thus; foff : 1 :: 500 : $1250, Jn^., as before. 

7a If li lb. indigo cost $3,84, what wiU 49,2 lbs. cost at Hm 
nmerate? ^.$1^,952. 

77. If 1^ bay 59} yds. of cloth, what wiD $60 buy ? 

Ji. 120 yda. 

78L How many yds. of cloth can I buy for $75}, if 267| yds 
«»t$37|? ^. 5^ yds. Ratio, 2. 
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« 

H LXXIV* 1. If 40 men, in 10 days, can reap 200 acrat 
•f crain, how many acres can 14 men reap in 24 days ? 

By analysis. If 40 men, in 10 days, reap 200 acres, 1 maiii 

in the same time, will reap ^ of 200 acres, that is, 5 acres, ia 

10 days; and in 1 day he will reap -^^^ of 5 acress=^s=s^ as 
acre a day ; then 14 men in 1 day wiU reap 14 times as muchy 
which is 14 X } = 7 acres, and m 24 days, 24 times 7 aciesyaei 
168 acres, ^ns. 

Perform the following sums in the same manner. 

2. If 4 men mow 9b acres in 12 days, how many aezet 
8 men mow in 16 days ? 

Fiial find how many acres 1 man will mow in IS days ; then, fai 1 day 

^.266 
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^ If a family of 8 persons, iu 24 months, spend $480, how 
tiifav'li would 1(5 pereons spend in 8 months? .4. $3^. 

4. IT a man trarel (iO miles in 5 days, trayelling 3 hours each 
rfaj, how far will he travel in 10 days, travelling 9 hours eaoh 
dav ? 

-|^ of 60 ^ 12| and -J^ of 12ss 4 miles, the distance which h« 
travels in 1 hour; then, 4 miles X 9 hourss:36xl0 days an 
3(i0 miles, the Jins. 

It will oflentimes he found convenient to make a statement, 
as in Simple Proportion. Take the last example.— In. solving 
this question, we found the answer, which is miles, depended 
on two circumstances ; the number of days which tiie man 
travels, and the number of hours he travels eaoh day. 

Let us, in the first place, find Jiow far he would go in 5 days* 
supposing he travelled the same number of hours each day. 
The question will then be, 

If a man travel CO miles in 5 da]r8, how many milei will he tni?el in 10 dayi f 
This witi give the lullowins proportion, to which, and the next tbllowtng pro}ior- 
tion, tho auawors, or fourth turiua, are to be found by the Rule of Three ; tliue, 

5 days : 10 days : : (iO inilei : miloi ) 
which gives, for the fourth torin, or answer, 120 milas. In the next plaoo, WS 
will consider tho difiertMice in hours ; then the question will be, 

If a man, by travelling '3 hours a day for a certain number of daysj travel 199 
miles, how many miles will ho travel, in the same number of days, if he travel 
9 hours a day; which will give tlie following proportion :— 
3 hours : 9 hours : : 120 miles : miles ) 
which gives for tho fourth term, or answer, 360 milos. 

In performing tho foregoing exuinplns, wo^ in tlie Urst operation, roultipllou 
60 by 10. and divided the proituct by 5, makmg 130. In the next operation, 
we multiplied 120 by 9, and divided the product by 3, mailing 360, tho answer. 
But, which is preoiselv the same thing, wo may multiply the tiO by the product 
of the multipliers, and divide this result by tne product of the divisors } by 
which process the two statements may be reduced to one } thus, 

ihr«;"a !-«•">»••' »«••• 

In this example, the product of the multipliers, or second terms, is X 10 sa 
90: and ihe product of the divisors, or first terms, is 3 X 5 = 15} then, (JO X SO 
=5400 -(- 15 = 3G0 miles, tho Jins.^ as before. 

Mote. — It will be recollected^ that the ratio of any two terms is the second 
diTided by tiie first, expressed either ixa a fraction, or by its equal wliole nuinbes. 

Or, by comparing the different terms, we see that 60 milei 
has the same proportion to the fourth term, or answer, that 5 
days has to 10 days, and that 3 hours has to 9 hours ; hence we 
ma;|r abbreviate tlie process, as in Simple Proportion, bv multi- 
plying the third terms by the ratio of the otlier terms, thus : 

The ratio of 5 to 10 is -1^ = 2, and of 3 to 9 is } = 3. But 
multiplying GO miles by tlie product of the ratios 3 and 3, that 
18, 6, is the same as multiplying CO by them separately ; then, 
6 X 60 sss 3G0 miles, ^ns.^ as bcTore. 

M'ote. — This method, in most cases, will shorten the process very materialij, 
and in no case will it be aity longer ; for, when the ratios are fractions, mniti* 
plyine the third terra by them (according to tlie rule for the multtQUcaiLtfsa.^* 
fractfons) will in fact, be tho some proc-»t« aa bf Om olObm TM)itia»\. 
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Q. From the preceding remarks, what does Compound Propoitioa, 

or Double tiulo ot Tliree, appear to be 1 

A. It is finding the answer. to such questions 
as would require two or more statements in Sim- 
ple Proportion ; or, in other words, it is when the 
relation of the quantity required, to the given 
quantity of the same kind, depends on several 
circumstances combined. 

Q. Tlie last qucistion was solved by multiplying the third term bj' 
the product of the ratios of the other terms ; what, then, may the prod 
uct be called, which results from multiplying two or moro ratioi 
together ? 

A. Compound Ratio. 

From the preceding remarks we derlTe the following 

RULE. 

Q. What number do you make the third term T 

A. That which is of the same kind or denomi 
nation with the answer. 

Q. How do you arrange all the remaining terms T 

A, Take any two which are of the same kind, 
and, if the answer ought to be greater than the 
third term, make the greater the second term, and 
the smaller the first ; but, if not, make the less 
the second term, and the greater the first ; then 
take any other two terms of the same kind, and 
arrange them in like manner, and so on till all the 
terms are used ; that is, proceed according to the 
directions for statins in Simple Proportion. 

Q. How do you proceed next ? 

A. Multiply the third term by the continued 
])roduct of the second terms, and divide the result 
by the continued product of the first terms ; the 
quotient will be the fourth term, or answer. 

Q. Hnw may the operation, in most cases, be materially shortened ? 

A, By multiplying the third term by the con- 
tinued product of the ratios of the other terms. 
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More Exercises for tlie Slate. 

1. If 25 men, by working 10 hours a day, can dig a trench 
d6 feet long, 12 teet broad, and 6 feet deep, m P days, now mary 
hours a day must 15 men work, in order to dig a trench 43 feet 
long, b feet broad, and" 5 feet deep, in 12 days T 

15 men : 25 men 



3() length : 48 length 

12 breauth : 8 br<jadth 

u depth : 5 depth 

12 days : 9 days 



10 hours : hours. 



third term, axe ^ ^ J^ J^^ ^ 7^ «=T7r 1»=9 ^-^H "i- 
^ 3x3x3x6x4 648 » 



In this example, the second terms, 2Sx48x8x5X 9,=: 439000, and 
the first verms, 15 X 36 X 13 X 6 X 13, s= 466560. Then, the third term, 

10 X 433000, = 4330000 ^ 466560 = 9 h. 15|- m., the fourth term, or Jlns, 

Or, by multiplying the third term by the ratios, thus : the 

ratio of 15 to 25 is ff = i,of 36 to 48 is f, of 12 to 8 is §, of 

6 to 5 is f, of 12 to 9 is J, whose prod acts, multiplied by the 
5X4x3x5X3xl0h. 6000 

X3X3X6X 
^y«j., as before. 

This method, it will be perceived, is maeh shorter than the former. But, 
had we selected terms wnose ratios would be whole numbers, the procesa 
would have been shorter still, as is the case in the next (question. The present 
example, however, may be renderod more simple by rejecting equal terms, as 

5x4x3x5x3xl0b. 5x3x5Xl0b 

in IT XLI. : thai, the ratios -rrTT =«":r"S'"" 

' ' 3X3X3X6X4 3x3x6 

500 . 

ma -rr- as 9 h. ISf- m., wAu., as before. 

Let the pupil perform the following examples by the common 
rule of proportion first, then by multiplying by the ratio, and 
lastly by analysis. 

2. If 5 men can build 10 rods of wall in 6 days, how many 
rods can 20 men build in 18 days ? 

In this example, the ratios of 5 to 20, and of 6 to 18, are 3 and 
4 ; then, 3 X 4 X 10 rodss 120 rods, Jins. 

The same by analysis. 1 man will build -J of 10 rods, tsa -^^ 
in 6 days, and in 1 day ^ of -^^ =s= ^ =*: i ; that is, 1 man will 
buJdiofarodadayj then,20menX 18 days X J = 120 rods, 
Ans.f as before. > 

3. If 4 men receive $24 for 6 days' work, how much will 8 
men receive for 12 days' vork ? ^. $96. 

4. If 4 men receiv3 $24 for 6 days' wo k, how many men 
may be hired 12 days for $96 ? ^. 8 men. 
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r>. If 8 men, in 12 days, receive ^6, how much will 4 men 
receive for ti dayg' work? A. $24 

(). If 8 men receive $1)6 for 12 days* work, how long may 4 
men be liired for ^24 ? A. 6 days. 

7. If 9 persons m a family spend $1512 in 1 year (or 12 mo.) 
how much will 3 of tlie same persons spend in 4 months ? 

A, SI 68. 

8. If $2000 will support a garrison of 150 men 3 months, how 
long will $6000 support 4 times as many men ? (The ratioi 

are 3 and \ ; then, 3 X i X 3 mo. = f .) A. 2^ mo. 
> I 9. If $100 gain $6 in 1 year, what will $980 gain in 8 months { 
^j (, A. $36. 

10. If $100 gain $6Jn 1 year, in what time will $900 ^aiii 
^36? .^ 8 months t^fr'V;//X ^ 

11. If the transportation of fe cwt. 3 qrs., for 400 miles, cost 
$57,12, what will the transportation of 10 tons, for 76 milesi 
amount to.' ^.$168. ^^r { sS"7 < ' t 

12. An usurer put oul $150 at interest, and when it had been 
on interest 8 months, he received for principal and interest, 
$160 ; at what rate per cent, per annum did he receive interest f 

By cancelling the ratios ^ and §, the tliird term will be the 
answer. .^.10 per cent. 

Questions on tlie foregoing, 

1. What will 2 yds. of cloth cost, at 50 cents for $i) a 
yard? What will 10 yds.? What will 100 yds.? What 
will 5 yds. ? What will 9 yd^. ? 

2. At 25 cents (or $1) a >ard, what will 4 yds. cost' 
What will 12 yds. ? What will 40 yds. ? What will 300 
rds. ? 

3. At $,33i (or %\\ what will 6 yds. cost ? What will 9 
yds.? WiU24yds.? Will 300 yds.? Wm7yds.? Will 
25 yds.? 

4. At $,16? (or $J), what will 12 yds. cogt? Will 13 
yds. cost ? Will 14 yds. cost ? WiU 25 yds. cost? WiU 
120 yds.? Will 300 yds.? 

5. At $,12i (or $1) a yard, what will 16 yds. cost? Will 
86 yds.? Will 97 yds.? Will 100 yds.? 

6. At $,06i (or $tV), what will 33 yds. cost ? Will 66 
y^.? 

7. What will 4 qts. of molasses cost, at 2 cents a gill? 

8. How many sliillings in 4£. ? In 8£. ? In 3£. 5 b.? 

9. How many minutes in 8 hours ? In 12 hours ? 
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10. How many cents is |^ of a dollar? Is $^ ? la $| ? 

U$i? Is$i? IS$^? Is$y\? I8$|? IS$/^? Ilf 

$/b? Is $8? la $ii? Isff? Is $|f ? ls$J?Is 

1 1. How many pence in 3 s. 9 d. ? In 8 s. 6 d. ? 

12. How many cents in 2 s.? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each ? 

14. How many cents are 18 d.? Are 2 s.6 d. ? Are 5 s. 3 d. ? 

15. What kind of a fraction is i ? Is 14i ? Is j of i .' is 
^? Isf? 

16. What mixed nmnber is equal to -^P -^P 

17. Hew many 5ths in 8^ ? In 4 J ? 

18. How many pounds in j§£. ? In f g£. ? 

19. How many pounds and shillings in 10^£. ? (^£» is 
Is.) In8j^£..? 

20. How many shillings m ^^ d. ? In ^ d. ? 

21 . What fraction is equal to | ? -^g- ? ^ ? 

22. Wliat kind of a fraction is ,5 ? Is 14,3 ? 

23. What will be the cost of 3 books, at $,5 apiece ? At 
$.25.? 

24. What decimal fraction is equal to J ? J ? -J ? 

25. Bought ,4 of a bushel of rye at one time ; at anotlier, 
y25 ; and at anotlier, ,35 ; how much did I buy in all ? 

26. How much is f of a shilling? ^s, ? (is. is ^ of 
I2d.z=2d.) 4 shilling? 

27. How much is ^ of ^ ? Is ij- of 4? Is i of tV? 

28. How much is 3 times 4 ? 3 times $ ? 3 times ^ ? 

29. A man bought i of a barrel of flour for 3 dollars 
how much was it a barrel? 

30. 3 is i of what number? 

31. 5 is ij of what number ? 

32. 10 is \ of what number ? 

33. 7 is ^ of what number? 

34. i of 6 is i of what number ? 

35. ^ of 12 is ^ of what number? 

36. § of 12 is -J of wliat number ? 

37. } of 12 is i of what number? 

38. If a man save i of a doUar a da^, how many doUa» 
will he save in 16 days ? How many ui 17 days.^ In 25 
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IK), in -^ how many times 1 ? 

40. In -V* how many times 1 ? 

41. In ^^ how many times 1 ? 

42. In -i]^ how many times 1 ? 

4:). WiUiam gave away 1 apple and i, which was | of afi 
he had ; how njany had he ? |^ is 3 times as much as ^ ; 
hence, if li is | of a certain nomher, the number must be 3 
times 1^; thusl^ = f ; thenf X3=} = 4^, jfiw. 

44. 2j- is -J of what nnmber? (If 2^ is -^ f, or the nnm- 
oer, is 5 times as much : that is, 5 times 21 = ) 11^, ^yu. 

45. 1| is i of what number ? 

46. 1§ is ^ of what number ? 

47. William gave $,25 for 2,4 yds. of ribbon ; how much 
was it a yard ? 

48. Divide 3,5 by ,7. jJ. 5. 

49. Divide 3,5 by ,07. .^. 50. 

50. Multiply 5 by ,7. Jl. 3,5. 

51. Multiply 50 by ,07. A, 3,5. 

52. How much will j of a peck of salt cost, at $1 a 
nushel ? 

53. How many drams is i of an ounce ? 

54. How much is | of a yard? 

55. How much is | of a day ? 

56. How much is -f^ of a mmute ? 

57. If you pay 6 cents a quart for ale, how much is that a 
I fallen? 

58. If a man earn $3 a week, how much is that fbr each 
workinjf day in a week ? 

59. If a man travel 6 miles in 2 hours, how far will he 
travel in 16 hours? 

60. What is the ratio of 2 to 6 ? Of 6 to 2? Of 9 to 6 ? 
Of6to9? OflOtolOO? 

61. If 20 bushels of apples cost $10, what will 5 bushels 
cost? 

62. What is the ratio of 20 to 5? 

63. If 6 gallons of water fall into a cistern, containing 12 
gallons, in 1 hour, and 3 gallons leak out in an hour, how 
long will it take the cistern to be filled ? 

&t. If 4 men, in one day, consume 3 loaves of bread, how 
many loaves wUl 12 men consome in 4 days ? 

65. If 6 men, in 12 days, reap 18 acres of grain, how 
many acres will 12 men Te«.p m 4 dv}^' 
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66. What part of 1 month is 15 days ? Is 1 day ? Is 3 
days ? Is 3 days ? Is 5 days ? Is 10 days ? Is 20 days ? 

e7. What is the interest of $20 for 4 months ? For 10 
months ? For 3 months ? For 1 year 4 months ? 

68. What is the amount of $40 for 2 mo. ? For 5 ma ? 
For 10 mo. 7 For 1 yr. 8 mo. ? 

69. What is the interest of $60 for 15 days ? For 10 
days? For 1 day? For 5 days? For 2 mo. 15 days? 
For 4 mo. 10 days ? For 1 yr. 8 mo. 15 days ? 

70. What must you pay a broker, who gives you $20 in 
Boston bills, in excaange \ox Providence bills, at h per cenU 
commission ? At | per cent ? At 1 per cent ? 

71. What is my demand for selling $600 worth of cottoiL 
and guarantying tlie payment, at 5 per cent commissionr 
At 7 per cent commission ? At 4 per cent ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 

73. What is the amount of $200 for 1 yr. 8 mo. ? 

74. What, then, is the present worth of $220, due 1 yr. 8 
mo. hence ? 

75. What is the present worth of $530, due 1 yr. hence ? 
Wlmt IS the discount ? 

76. A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent ; what price 
must he put on it ? (,50 X 110 = $,55, Ans.) What price 
must he put on it to gain 4 per cent? 8 per cent? 20 
per cent t 

77. William bought a sled for $3, and sold it so as to gain 
10 per cent ; what did he get for it ? 

Exercises for the Slate, 

1. Bought 1 gallon of molasses for G2J^ cents, 1 quarter of 
flour for ilJSi, 3 lbs. of tea for $1,05, 3 yards of flannel for 
#,87^, and 1 skein of silk for 6| cents; what was the amo'mt 
Zi the whole ? A. $3,73|. 

2. Bought 144 lbs. of raisins for $16 ; what was that a pound ' 
A. $,111 +. 




10 pwt. ? A. 43 spoons, and 3 oz. 10 pwt. rem. 

5. A bought 4 hogsheads of molasses for $84, sold 1 hogshead 
for $25, and the remainder at the rate of 4 cents a pint; how 
much did he make on the whole ? A. ^1,48. 

6. Bought a hogshead of sugar, we\g;Vuxi|^ ASl c^nXA <\i: .A^'^^h^ ^ 

16 
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and sold at one time 2 cwt. 2 qn. 8 lbs., at another, 5 ewt. 15 lbs., 
and at another, 1 cwt. 3 qrs. ; how much remained unsold ? A 
9 cwt. 3 qra. 20 lbs. 

7. Multiply i by J-. ^. fj. 

8. Divide f by J. jJ. f 

9. Multiply i by J. jJ. f^. 

W. DiTide | by f. ji. |f = if 

' 11. There are 4 pieces of cloth, one containing 8^ yds., anotlh 
er 16} yds., another 12| yds., and another 7^ yds. ; how many 
■ yards in the 4 pieces ? A, 44 yds. 3 qrs. 3| na. 

12. What is the difference between j- and |-? A. \. Be- 
firoen } and ^i A. -j^. Between i and ^ f A. -^^, 

13. Reduce ^ of a guinea to the fraction of a pound. Ji. ^^ ^ 

14. What is the value of ,003125£. ? A. 3 qrs. 

15. How much does. ,025 make multiplied by ,325 .'-8125. 

By rSiTy?-6. By 3TiTri*-7675. By276.?-69. By 25x^7 W? 
-6J50125. A. 7,6104875. 

16. A farmer sent a load of hay to market, which, with the 
cart, weighed 29 cwt. 3 qrs. 16 lbs. ; the weight of the cart was 
10} cwt. ; what did the hay come to, at $15 a ton } 

A. $14,357+. 

17. A merchant bought sugar in a hogshead, both of which 
weighed 8 cwt. 15 lbs. : the hogshead alone weighed 1 cwt. 1 qr. ; 
what was the cost of the sugar, at 11^ cents a pound ? A, $86,73}. 

The two preceding questions are proper examples in a rule 
usually termed Tart and Trctt. 

18. JBought 50 yards of broadcloth for $160,50, but, not prov- 
ing so good as I expected, I am willing to lose $42 on tfa^ sale 
of it ; what must 1 demand per ell French ? A. $3,555. 

19. What is my demand for selling 600 bales of cotton, at 
$40} a bale, for 2^ per cent, commission .'-550125. For 4^ per 
cent. .'-110025. For 7 per cent. .'-171150. For 5| per cent. ?- 
13141875. A. $4676,064. 

20. What is the interest of $200 50 for 2 yrs. 6 mo. .'-30075. 
For 5 yrs. 3 mo. 15 days .'-6S>58. For 64 mo. .'-6516. For 
1 yr. 3 mo. 19 days .'-15672. A. $115,921. 

21. What is the difference between the compound and simple 
interest of $200 for 1 yr. 6 mo. .'-36. For 3 yrs. 4 mo. .'-2&67. 
For 2 yrs. 6 mo. 15 days .'-1523. A. $4,85. 

22. What is the amount of $60 for 10 yrs. 3 mo 19 days ?t- 
W09. For 8 yrs. 9 mo. 9 days .'-9159. A, $188,68. 

23. Bought calico for 25 cents a yard ; how inustl mark it to 
as to gain 10 per cent, on each yard .'-275. 12 per cent. P-96. 
15 p*- cent. .'-287. 20 per cent. .'-30. A. $1442. 

24. What is the difference between the discount of $227,66, 
for 2 yrs. 3 mo. 20 days, and \]be 'mVbvsiX oi ^^«i3sii&%wm tot 
ibe muae time? A, «3.83a. 
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25. Which is the most, the compound interest of $520 for 5 
yrs., or ta^ discount of the same sum for the same time ? 

A. Compound interest^ by |;55y877. 

26. If 300 men, in 6 months, perform a piece of work when 
the days are 12 hours longr, how many men will do the same in 
4 months, when the days are only 8 nours long ? A, 675 men. 

27. What is the difference of time between April Ist, 1826. 
and June 15th, 1829 ?-3,2,14. Between March Idth, 1829, and 
August 20, 1826 ?-2,6,29. Between July 5, 1800, and Februar' 
16, 1826 ?-25,7,ll. A. 31 yrs., 4 mo., 24 days. 

28. What is the interest of $120,60, from June 1, 1828, to 
June 16, 1829?-7537. From May 15, 1824, to August 29, 
1830 .M5506. * From October 10, 1825, to Noyember 1, 1828?- 
2213. A, $75,173+. 




? LiXXV. In computing Interest on Notes, 

When a settlement is made within a short time from the date or com 
mencement of interest, it ia generally the custom to proceed aceordioy to tiM 
foilowinf 

RULE. 

Find the amount of the principal, from the time 
the interest commenced to the time of settlement, 
and likewise the amount of each pajrment, from the 
lime it was paid to the time of settlement ; then 
deduct the amount of the several payments from 
the amount of the principal. 

Exercises for the Slate. 

1. For Talue receiTed, 1 promise to pay Rafbt Stanly, or order, Three Hun 
•red Dollars, with interest April 1, 1^. 

$300 PftTBR MoilLT. 

On this note were the (bllowinc endorsements >- 

Oct. 1, 1885, received $100 ) Tim. 

AprUie, ]tt6, " $50S 3,3,6,1,11,15,4. 

Dec. 1, 1887, « $1520 ) 
What was due April 1, 1808 ? Ans, $60,73. 

CALCULATION. 

The first principal on interest ftom April 1, 18BS $900,00 

Interest to Apnl 1, I8E26, (36 mo.) 54,00 

Amount of principal $354,00 

First payment, Oct. L 1835 $100,00 

Interest to April 1, 1828, (30 mo.) 15,00 

Second payment, April 16, 183G 50,00 

Interest to April 1, 1828. (^^ mo.) 5,87 

Third payment. Dee. 1, 1827 120,00 

Interest to April 1,1828,(4 mo.) '^A^ 

Amoont of payments deduc\ad • •''^^^L. 

Bemaini due, Apnl V\89R • ^^-J^F^^ 
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y. For value ieeeived, I promue to pay Peter Trusty, or order, Fire Hna 
dred Dullara, with iotereit, July 1, 1825. 
$50f*. Jambs CAKBuisa 

ENDORSEMENTS. 

July 16, ItiSe, received (900 > Tim*. 
Jan. 1, 1897, " $ 40 > 3, 15, 2, 1, 
March 16, I8S7. " 9230) 6,15,1,4. 
What remained due July 16, 1808 i jSns. $75,15. 

3. For value received, I promise to pay William Stimpeon, or order, Oim 
Thousand Dollars, with interest. Jan. 16, 18S0. 
$1000. FbtsbCabbfuu 

ENDOKSEMENTS. 

March 16, 1821, received $600 > Tbme. 
May 1,1822, " $120 J 3, 1,10, 
July 16,1882, " $180) 8,15, 6. 
What remained due Jan. 16, 1823 .' Jbts. $203,50. 

Massachusetts Rule. 

" Compute the interest on the prkicipal sum to 
the first time when a payment was made, which, 
either alone, or together with the preceding pay- 
ments (if any), exceeds the interest then due ; add 
that interest to the principal, and from the sum 
subtract the payment, or the sum of the pay- 
ments, made at that time, and the remainder will 
be a new principal, with which proceed as with 
the first principal, and so on, to the time of set- 
tlement." 

1. For value received, I promise to pay Jaaon Park, or order. Six Handred 
Dollars, with interest. March 1, 1822. 

$600. STxrHsn Stiktsoii. 
ENDORSEMENTS. 



Bfay 1, 1823, received $200 ' 
June 16,1824, « $80 



TCiKe 

Ji-f, 1,1,15.1. 
8,15, 1,7, 

15, 10, 15. 



Sept. 17, 1825, « $ 12 

Dec. 19, 1825, « $ 15 

March 1, 1826, •* $100 

Oct. 16,1827, *« $150^ 

iVhatwastheredue August 31, 1828? jfn«. $194,41. 

The principal, $600, on interest ftom March 1, 1822 $600,01 

Interest to May 1, 1803, (14 mo.) , 43^ 

Amount $643,0$ 

Payment, May 1, 18S3, a sum greater than the interest SIOO,0$ 

Due May 1, 1823, forming a new principal $448,00 

latetfiBt on $142, ftom mky 1, 1833, to June 16, 1824, (13| mo.) 19,83 
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Amount, brought forward ,,$fn.JSi 

PayvMiit, June 16, 1894, a lum greater than the interest then due 60,00 

One June 16, 1834, forming a new principal $391^ 

Interest on $391,83, from June 16, 1834^ to March 1, 1826, (90^ mo.). . . 40,16 

$431,90 

Payment, a sum less than the interest then due .$ 12 

Payment, a sum less than the interest then due. .$15 

Payment, a ium greater than the interest then due • $100 

$127,00 

■ " ■ 

Dae March 1 , 1886, forming a ne w pri ncipal • . > $304,99 

Interest on $304,99, from March 1, 1826, to Oct. 16, 1827, (19^ nio.). . . 29,73 

Amount • .$334,79 

Payment, Oct. 16, 1827, a sum greater than the mterest then due 150,00 

Due Oct. 16, 1827, forming a new principal $184,79 

Interest on $184,72, from Oct. 16, 1827, to Augi.st 31, 1828, being the 
lime of settlement, ( 104 mo.) 9,69 

Balance due Aug. 31, 1628 $194,41 

9. For value reeetved, I promise to pay Asher L. Smith, or order. Nine Han* 
4red Dollars, with interest. Jun«) 16, 1820. 

$900. William Moaais 
ENDORSEMENTS. 

July 1, 1821, received $150 ^ TiiM. 

Sept. 16, 1822, " $ 90 1, 15, 1, 

Dee. 10, 1.^, " $ 10 I 2, 15, 2, 

June I, 18!^, " $ 20 f 11, 1, 6, 

Aug. 16, 1825, " $200 15, 1, 6. 

March 1, 182';. «« $300 j 

What remained due Sept. 1, 1828 ? Atu, $483,07. 

Connecticut Rule. 

Established by the Supreme Court of the State of Connecticut in 1804 

" Compute the interest to the time of the first 
payment ; if that be one year or more from the 
time the interest commenced, add it to the prin 
cipal, and deduct the payment from the sum total. 
If there be after payments made, compute the in- 
terest on the balance due to the next payment, 
and then deduct the payment as above ; and, in 
like manner, from one payment to another, till all 
the payments are absorbed ; provided the time 
between one payment and another be one year or 
more. But if any payments be made before one 
year's interest hath accrued, then comout*^ Ik^ 

18 • 
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interest on the principal sum due on thfi obliga 
tion, for one year, add it to the principal, and 
compute the interest on the sum paid, from the 
time it was paid up to the end of the year ; add 
*t to the sum paid, and deduct that sum from the 
principal and interest, added as above."* 

" If any payments be made of a less sum than 
the interest arisen at the time of such payment, 
no interest is to be computed, but only on the 
principal sum for any period." 



1. For value received, I promise to pay Peter Tnnty, or ord«r, Oaa 
■and DoIIan , with interest. June 16, ISM. 
$1000. Jaius Patwbia. 
ENDORSEMENTS. 

Jalv 1, 1835, received $950 ) 31iim. 
Aug. IG, 1836, " $157 r 1,15, 1,1,15, 
Dec. 1,1836, «« $87( 1, 8,15,0, 
Feb. 16, 1838, " $318) 6,10. 
Wliat was due Anipst 36, 1838 ? Ans, $507,86. 

$1000,00 principal of the note. 

63,50 interest to July 1, 18B5, (13^ moDtha.) 

$1068,50 amount. 
350,00 1st payment deducted. 

$813,50 due July 1, 1835. 

54,84 interest to August 16, 1806, (13| montka.) 



$867,34 amount. 
157,00 9d payment deducted. 

$710,34 due Angint 16, 1836. 
42,63 interest for 1 year. 



$753,96 
QQ /m I amount of 3d payment to Aucutt 16, 1837 (the end 
> l of the year), being 8^ monUis. 



$663,37 due August 16, 1887. 
19,86 interest to February 16, 1838, (6 montfaa.^ 



$688,13 amount. 
318,00 4th payment. 

$464,13 due February 16, 1836. 

14,69 interest to August 36, 1838, (6| months.) 



$478,83 due August 36, 1838, the time of settlement 

, »-->__-_ — ■ - " . I- I. pi 

ff a year does not extend beyond the time of jmyment ; but if it does, theo 

find the amount of the principal, remaining unpaid,*up to the time of sattka* 

mont, likewise the amount of the payment or payments from the time thay weft 

Mid to the time of settlement, and dadaei the sum of tbesa several 

Ina} the atoouat of the priiiei|Nkl. 
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9 For va(ae received, I promise to pay John P. Smitli, or order, Eight 
dred and Seventy-five OoHan, with interest. January 10, 1831. 

9S75w Harst Tbomsok 

^-^rtr-" ENOOBSEMENTS. 

Aof . 10, 1894, received $960 \ Time. 

De«. 16, 1895, *« $300 ( 3, 7,1,4,6,1,01, 
March 1, 1836, " $ SOT 6, 1& 1,3. 
July 1, 1897, " $150) 
What was doe September 1,3898? .Am. $447. 



IT liXXVl. Practice in CoMpduND Numbers. 

Operations in compound numben, as pounds, shillings, far instance, may ba 
■hortened by taking aUquot parte, as in Praetiee rfFtdenl Mtmeff^ IT XaYIU. 

1. What is the cost of 28 bushels of salt, at 10 s. a bushel ? 

In this example, 10 s. =: |£. ; then, | of 98 bushels is the cost in pounds, 
•hus, 98 -^ 9 ss 14£., An», 

2. What will 40 bushels of wheat cost, at 5 s. z= }£. a 
bushel? AtlOs. = i£.? At4s. = -J£.? Atls.=2\r£.? 

I. Hence, when the price is an aliquot, or even, 
part of a pound, we divide the number of gallons, 
yards, &c by this aliquot part, as in IF XXVIII. 

Exercises for the ShUe. 

1. Wh;«.t will 8640 yds. of oloth cost, at 10 s. » <|£. a yd. ?- 
4320. At 6 8. b d. « )£. P-2880. At 5 s. = i£. F-.2160. At 

4 8. » i£. ?-1728. At 3 8. 4 d. » |£. c ^1440. At 2 8. 6d. » 

i£. ?-1080. At 1 8. 8 d. » ^£. ?-720. At 1 8. 4 d. =r ^£, ?- 

576 At 1 8. 3 d. » ^£. .'-(340. At 1 8. » r^£. .'-432. At 

i0d.=s^ = 3^r^..'-.360. At 8 d, =s ^£. .?^. At5d.«- 

cV£..M80. At2^d.«|,V^.?-90. .tf. 16794£. 

Abte.— The aliquot parts of a pound, in the following examples, may \m 
found in the former examples. 

2. What co8t 20 gallons of brandy, at 6 8. 8 d. per gallon N 
6|13|4. 

3. What coat 8 yds. of broadcloth, at 10 s. per yard ?-4. 

4. What cost 25 bushels of rye, at 5 s. per bushel ?-6^. 

5. What cost 30 bushels of oats, at 2 s. 6 d. per bushel ?-3 J5. 
Ah$. 20£. 13 8. 4 d. 
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6. Whai will 51 bbls. of cider cost, at 7 s. 6d. per bbl. f 

h ) 1 1 51 

12£. 15 ■« aseo«t, at 5 1. per bbl. 
6£. 7i. Gd.=oost,at3s. 6d.perbbl 



.Aii. 19£. 3i. 6d. 3= eott, at 7 ■. 6 d. per bbl 

Oil, 
5i. = |£. ) 51 

St. 6d. =1 of 5t. 3 then, ^ ) 12£. 15a. = ooet, at 5s. per bbl. 

6£. 7 s. 6 d. = eoet, at 2a. 6d. per bbl. 

dAw. 19£. 3 1. 6 d. a coat, at 7 s. 6 d. per bbl. 

II. Hence, when the price is not an aliquot 
part of l£., we may first find what is the greatest 
even part, and then take parts of this part, and so 
on, for several times. 

7. What will 20 yds. of cloth cost, at 12b. 6d.per yard?-.12,10 

8. What will 40 yards of cloth cost, at 15 s. per yard ?-30. 

9. What will 36 bushels of corn cost, at 78. 6 d. per bushel ?«> 
13,10. 

10. What cost 12 bbls. of ale, at 17 b. 6 d. per bbl.?-10,ia. 

Ji. 66£. 10 B. 

11. What will 5 cwt. 3 qr8.21 lbs. of su^ar cost, at $9,60 per 
ewt.? 

S4n. = |ewt. I $9,60 
1 5 



1 qr. r= 1 of 9 qra. ; then, 

14 Im. = } of 1 qr. ; then, 

71bfl =:{ofl4iba.)then, 



4B,00 ss eoet of 5 ewt 
4,80 = coat of 3 qn. 
3,40 = cost of 1 qr. 
I,90=scostofl41be. 
,60 == coat of 7 Iba. 



Jtns, $57,00 =s coet of 5 cwt. 3 qrs. 31 Bm. 



12. At $2,50 per yard, what will 5 yds. 2 qrs. of broadcloth 
Qoat .'-1375. What will 4 yds. 1 qr. co8t?-10625. WUl 6 yda 
3 qrs. .M 6875. Ans. iMl^, 

13. 5 cwt 3 qrs. 16 lbs., at $4tf^ per cwt. ?-2475. 

14. 3 cwt. 1 qr. 7 lbs., at $3,60 per cwt. P-11925. 

15. 4 yds. 2 qrs., at $2,10 per yd. .'-945. 

16. 4 gals. 2 qU., at $3,40 per gal. ?-1530. Ji. $61,425, 
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FELLOWSHIP. 

1L.XXVII. 1. Two boys, WDliam and Thomat, 
tradin? with marbles, in company, gained 80 cents ; Wiliiam 
owned i of the marbles and Thomas i ; what was each 
one's part of the gain ? 

2. James and Rufus, owning a sled, in company, sold it 
for $3 more than it cost, that is, $3 gain ; Rufus owned } 
of it, and James | ; what was each one's share of the gain? 



Q. What IS the Rule of Fellowship T 

A When men are trading in company, it ai- 
terta^ns the gain or loss to be shared by each. 

Q. What is called Stock, or Capital 7 

A. The money advanced or put in trade. 

Q. What is called Dividend t 

A, The gain or loss to be shared by each. 



1. Three men, A, B, and C, traded in company ; A put in 
$200, B $400, and C $600 ; they gained $300 : what was each 
man's share of the gain ? 

^ this example, it is evident, that B ought to have twice as much of th« 
gain as A, for his stock is twice as much, and C 3 times as much as A ; that is, 
each man's gain or loss pu^ht to liave the same relation to the whole gain or 
loss, as the monejr he put m has to the money thejr all put in. The same prin- 
ciple will apply m all cases in which a number is to be divided into parts, 
which shall have a given relation, or ratio, to each/ otlier, as the dividing a 
bankrupt's estate among his creditors, apportioning taxes, &c. 

Hence, from the foregoing example, we derive the following 
proportions : 
A*s stock, $^0*) $ $ $ $ 

B's stock, $400 I 1200 : 200 : : 300 : 50, 
C's stock, $600 r 1200 : 400 
Whole stock, $1200 J 1200 : 600 

By ratios. These are t%^, ^f^y -jfi^, ==i, i, i ; then, 

300 X i> that is, i of $300, = $50, A's ; | of $300 == $100, B's, 
and a of $300=: $150, C's gain. 

Or, by analysis. If $1200 stock gain $300, then $1 stock 

will gain W(ny of $300, = -^jy = $i. Now, if $1 gain $i, 
then i of $200, A's stock, = $50, A's gain; i of $400, B's 
•tock, =s $100, B*s gain ; and j of $600, <fs stock, ^ $150, C*s 
gain 



300 
300 



A's gain. 
100, B's gain. 
150, C's gain. 
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This last method will generally be found the shortest^ and beit adapted !• 
business ; especiallv when there are several statameqitS) in which all tne fini 
terms are alike, ana all the third terms ar^ alike 

Proof. It is plain, that, if the work be right, the amount of 
the shares of the gain or loss must be equal to the whole gai» 
or loss ; thus, in the last example^ A's ia $50 -{- B's i^lOu 4> 
C 8 $ 150 = $300, the whoU gain. 



Q. What; then, b the Rule ? 

A. As the whole stock : to each man's stock 
the whole gain : to each man's gain. 



2. Three merchants. A, B, and C, raned, by trading in cnm 
pany, $200; A's stock was $150, B's $250, and C's $400; 
what was the gain on $1, and what was each maL's share of 
tiie gain ? Ji. The gain on $1 is $i ; then, i of $150 =: $37,50, 
A's ; i of $250 = $62,50, B's ; and i of $400 = $100, C's. 

3. A, B, and C, freight a ship with 270 tons ; A shipped on 
board 96 tons, B 72, and O 102 ; in a storm, the seamen were 
obliged to throw 90 tons overboard ; what was the loss on 1 
ton ? and how many tons did each lose ? ^. The loss on 1 ton 
is J of a ton ; A's, 32 ; B's,24 j C's, 34. 

4. A and B trade in company, with a joint capital of $600, 
A put in $350,50, and B $249,50, and, bjr trading, they gained 
$120 : what is the gain on $1, aild what is eash person's iharo 

of the gain? Jins. $|> A's, |70,10 ; B's, $49,90. 

5. A ship, valued at $25200, was lost at sea, of which | be- 
longed to A, ^ to B, and the remainder to C : what is tha loss 
on $1 ? and how much will each man sustain, supposing $18000 

of her to be ensured? ^ns. #; A's, $2400; B's, $3600, and 
C's, $1200. 

Perform the following examples, in the s^une manner, by 
findingr how much it is tor $1, or unity. 

6. A detachment, consisting of 5 companies, was sent into a 
garrison, in which the duty required 228 men a day : tho first 
conipany consisted of 162 men ; the second, 153 ; the third, 144 ' 
the fourth, 117; and the fifth, 108 ; how many men mus^- each 
company furnish, in proportion to the whole number of men ? 
jj. The proportion for 1 man is }; then, ) of 162:= 54, first 
company ; the second, 51 ; Hie third, 48 ; the fourth, 39 ; anA thfl 
fiflh, 36 men. 

7. Two men, A and B, traded in company, with & joint <<lpi 
tal of $1000 : they gained 400, of which A took $300, uivi. ) 
the remainder : what was each person's stock ? Jms, $1 |f**«i 
nquircs 2i stock : A'b. $750 ; Fs, $250. 
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8. Divide I^IOOO between 4 persons, lo that their shares maj 
be to each other as 1, 2, 3, 4. A. $100, $200, $300, $400. 

9. A bankrupt is indebted to A $350, to B $1000, to C $1200, 
lo D $420, to £ $85, to F $40, and to G $20 ; his whole estate is 
worth no more than $1557,50 : what will be each creditor's part 
tof the property ? 

In aoiustingr claims of this nature, it is the general practice 
to find how much the debtor pays on $1, which is, in this case, 

fi. A. A, $175; B, $500; G, $600; D, $210; £, $42,50: 
, $20 ; Q, $10. 

10. A wealthy merchant, at his death, left an estate of 
$30000, to be divided among his 5 children, in such a manner 
that their shares shall be to each other as their ages, which 
are 7, 10, 12, 15, 16 years ; what was the share of each .^ 

Ans. $3500, $5000, $6000, $7500, $8000. 

11. A and B invest equal sums m trade, and clear $2^0, of 
which A is to have 8 shares, because he spent all his time in 
managing the concerns, and B, only 3 shares: what is each 
man's gain ? and how much is A allowed for his trouble } Ans, 
$160 ; A's share, $100 for his trouble ; $60, B's share. 

12. If a town raise a tax of $1920, and all the property in 
town be valued at $64000, what will that be on ^1 P and what 
will be A's tax. whose property is valued at $1200 ? Ans, $,03 
on a dollar ; As tax, $36. 

In assefliiog taxes, wo must first mako an inventory of all the property, both 
real and personal, of the whole town, and also of each individual who is to be 
taxed \ and, as the whole number of polls are rated at so much each, the tax 
on all the polls must first be taken out from the whole tax, and the remainder 
is to be assessed on the property. I'hen. to find how much any individual 
must be taxed for his property, we need only find how much the remainder of 
the whole tax is on $1, and multiply his inventory by it. 

JCaU. — In some states, taxes are assessed only on the real and persona! estate 
of the inhabitants, no poll taxes being allowed. 

13. A certain town is taxed $2140 ; the whole property of 
the town is valued at $500000 ; there are 200 polls, which are 
taxed $.70 each ; A's property is valued at $1400, and he pays 
for 2 polls : 

$ Foils. $ cts. Polls. 

C's, at 1200, pays for 2 ; H's, at 825,50, pays for 3 ; 
D's, « 1265, « *< 1 ; I's, « 800,40, « " 2 ; 
E's, " 2125, « " 3 ; J's, " 375,25, « « 1 ; 
F's, « 3G21, « « 2 ; K's, " 265,30, " " 2. 
What will be the tax on $1 ? and what will be A's tax ^ 
200 polls X $»70 s= $140, amount of the poll taxes ; and 
$2140 — $140 = $2000, which is to be assessed on the property. 
$500000 : 1^000 :: $1 : $,04, tax on $1. Then, to find A's 
tax, his inventory being $1400, we proceed thus : — «' 
$1400X$»04==$56 
2 polls at 1,70 = »$ 1,40 
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What will be C'b tax ?-4940. What D'« P-5130. WhatE'*?- 
8710. What F8?-146SM. What H'8?-3512. What I*b?- 
834160. What J's .'-1571. What K'8.?-12012. 

Ans. t430;298 
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IT LiXXVHI« 1. Two men hired a pasture for |^, A 
put in 2 oxen for 6 months, and B 3 oxen for 5 months ; what 
oujzht each to pay for the pasture ? 

S oxen for 6 months is the same as (2 X 6 s=) 12 oxen for 1 
nonth ; and 3 oxen for 5 months is the same as (3 X 5 as) 15 
ixen for 1 month. 

The shares of A and B are the same as if A had put in 12 
v.*xen, and B 15, for 1 month each ; hence the relation of 12 t* 
'ft is the same as in Simple Fellowship, thus, 
2x6 = 12) 

3 X 5 = 15 > 27 : 12 : : 9 : $4, A's. 
27527 : 15 :: 9 : $5, B's. 



Q. How, then, does Compound differ from Simple Fellowship 7 

Ai Compound regards time, Simple does not. 

Q. From the preceding example, what appears to be the 

RULEI 

A. Multiply each man's stock by the time it is 
continued in trade. 

Then, As the sum of the products : each man's 
product : :* the whole gain cr loss : each man's 
gain or loss. 

Mare Exercises for tJie' Slate, 

2. Three merchants, A, B, and C, enter into partnership, 
A puU in $60 for 4 mo., B $50 for 10 mo., and C $80 for 12 
mo. ; but by misfortune they lose $50 : how much loss must 
?ach man sustain ? C A's, $7,0584-. 

Jlns, J B's, $14,705-1-. 
( C's, $28,2354-. 

3. Three butchers hire a pasture for $48 ; A puts in 80 sheep 
for 4 mo., B 60 sheep for 2 mo., and C 72 stieep for 5 mo. ; 
what share of the rent must each man pay ? C A s, $19,20. 

An$, \B\ $ 7,20. 
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4. Two merchants entered into partnership for 16 mo. ; A at 
first put in stock to the amount of $G00, and, at the end of 9 
months, put in f(100 more ; B. put in at first $750^ and, at the 
expiration of 6 months, took out $250 ; with tiiia stock they 
ffained$386; what was each man's part.' a > ( A's, $2(<(),7d7 

•^'"- i B's, ll«5 Jm 

5. On the first of January, A began trade witli $700, and, on 
the first of February following, he took in B with ^540 ; on the 
first of June following, he took in O with $800 ; at the end of 
the year, they founcTthey had gained $^72: what was each 
man b share of the gain ? 

Am. A*b share, $384,929 ', B's, $250,71 ; C's, $230^ 



MENSURATION. 



f LXXIX. SQUARE MEASURE. 
Q. What are your ideas of a Square T ^ 

A, It is any thing which is as 
ong as it is wide. 

Q. What kind of a fig^ure does this on the right 
appear to be ? 

A. A square figure. 

Q. Why t 

A, Because the side AB is as 
long as the side BC. D 

Q. How many sides has this fi^re, and what is their length 7 
Q. How many equal corners has it 7 

A. Four. 

Q. What are these comers generally called 7 

A. Angles. 

Q. How, then, would you describe a Square figure 7 

A. It has four equal sides, and four equal 
angles. 

Q. In the above figure, if each side be ! foot in length, what ougfal 
U to be called 7 

A. 1 square foot. 

19 
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Q. If the tides of a square be each 1 yard in A3 feet ss 1 yard. B 
len^h, as in the figure on the right, what ought 
li to be called f . •« 

A. 1 square yard. t 

Q. In this square, I perceive there are several *!? 
■mailer sauares contamed in th<>. larger. If you ]| 
eount all the smaller squares, allowing each one % 
to be 1 foot, how many square feet or square ^ 
yards wi!l they make 1 



) 



QWhyt ly c 

A. Because there are 9 small squares, each con- 
taining 1 sq. ft., which make 9 sq. ft. j i. e., 1 sq. yd. 

Q. How many square feet, then, make 1 square yard 7 

A. 9. 

Q. If we multiply 3 feet (the length of 1 side) by the width, 3 feet. 
makin«^ 9, the same result is produced as before. What, then, will 
muhtplying the length of any square by the breadth, or the length into 
itself, give ? 

A, The square feet, square inches, &c., con- 
tained in the figure. 

Q. How many square niches in a figure 2 inches long and 2 inches 
wide? 

A. 2x2=4. 

Q. How many in a figure 4 inches long and 4 inches wide 1 12 
inches square, that is, 12 inches long, and 12 niches wide 7 8 inches 
square 7 6 inches square 7 20 inches square 7 30 inches square 7 

Q. How many square feet in a figure 1 foot, or 12 inches, square f 

A. 1 square foot. 

Q. How many square inches in 1 square foot 7 and why 7 

A. 144 sq. in. ; because 12 in. X 12 in. = 144. 

Q. How many square feet in 1 square yard 7 and why 7 

A. 9 sq. ft. ; because 3 ft. X 3 ft. = 9. 

Q. How many square yards in 1 square rod 7 and why 7 

A. 302 sq. yds. ; because 5i yds. X 5^ yds 
= 30i. 

How many square feet in 1 square rod 7 and why 7 

A. 272^ sq. ft. ; because 16} ft. (the number 
of feet in 1 rod in length) X 16i ft. = 272i. 

Q. This figure on the right A fi 

is caUe<l a Parallelogram: s; 
what,then, are your ideas of a | 
Parallelogram '7 | 

A. That it is a [ 

£gure which is long- ^ i> £"^ 

er than it is wide. 
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Q. We see by this figure, that there are two kinds of Parallelo* 
rraiiis, viz. ABCD and ABEF. By inspecting these they will be 
found to/be equal : how, then, may a Parallelogram be defined T 

A, It is a %ure which has its opposite sides of 
equal length, and its opposite angles equal. 

Q. If this figure had been square, and each side 2 feet in length, it 
is plain that it would have containea 4 .sqii^re feet ; but, allowing the 
longest side to be 2 feet, and the shortest side only 1 foot, it win, of 
course, contain but J as many square feet: how many, then, does it 
contain ? 

A. 2 ft. (length) X 1 ft. (breadth^ = 2 sq. ft. 

Q. If a figure 1 inch m breadth and 1 inch in length contains 1 
square inch, how many square inches will a figure 1 incii wide and 2 
inches long contain 1 3 inches long T 4 inches long ? 8 inches long 7 
12 inches louj^ 7 20 inches long 7 

Q. If a figure 1 foot wide and 1 foot long contams 1 square foot, 
bow many square feet will a figure 1 foot wide and 2 feet long contain ( 
3 feet long 7 4 feet long 7 8 fee) long 7 10 feet long 7 

Q. How, then, do you proceed to find the square feet, inches, &c. 
of a square or parallelogram 7 

A. Multiply the length by the '^readth. 

1. How many square feet in a room 10 feet long and 2 
feet wide? (10X2=20 sq. ft., Ans.) In a room 8 feet 
wide and 12 feet long ? 20 feet long ? 

2. How many square rods in a piece of land 4 rods wide 
and 8 rods long ? 10 rods long ? 11 rods long ? 12 rods 
long ? 10 rods long and 4 ro£ wide ? 

Q. When a piece of land, in any shape, contiuns 40 square rods^ 
what is it called 7 

A. 1 rood. 

3. How many square rods ki a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide ? 

Q. When a piece of land, in any shape, contains IGO square rods, 
what is it called? 

A, 1 acre. 



4. How many square rods in a piece of land 20 rods long 
and 2 rods wide ? How many such pieces will make an 
acre, or 160 square rods ? 

5. How wide mtist a piece of land be, which is 80 roda 
loxie, to make an acre ? 40 rods long ? 20 rods lon^ ? 

& HtiW many square feet of boards are contained in the 
floor of a room 10 feet square ? 20 feet square P 10 feet 
wide and 20 feet long ? 20 feet wid« and 30 f%Q.Uv«^^ 
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7. How many square yards m a figure 3 feet long and 3 
feet wide ? 6 feet square ? 10 feet long and 9 feet wide ? 
I] feet long and 2 feet wide ? (2 X 6 = 12 -i- 9 = li yds^ 
Ans.) In a figure 10 feet lon^ and 4 wide ? A. 4| yds. 

8. How many square yards m 9 square feet ? In 108 ? In 
72? In99? In27? In 80? In 37? 
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Q. How, then, must square feet; square inches, &c. be divided 7 

A. Square inches by square inches, square feel 
by squaer feet, &c. 

5 square miles. 
Q. We are now prepared to an- 
swer that interesting* question wlych 
occurs in Gee graphy, viz. the ditler- 
ence between miles square and square 
miles. The figures on the right are 
introduced for the purpose of its illus- 
tration. Examine them attentivel v ; 
then tell me, for instance, What is the 
dtflerence between 5 square miles and 
5 miles square 7 

A, 5 square miles 
means 5 miles in length and 
only 1 in breadth ; but 5 
miles square means 5 miles 
in length and 5 miles in 
breadth, making 5 times as many miles as only 1 
in breadth ; that is, 25 square miles. 

From these illustrations we derive the following general 

Q. How do you proceed to find the contents of a Square or 
Parallelogram 7 

A. Multiply the length by the breadth. 

Exercises far the Slate. 

1. In a room 16 feet long and 11 feet wide, how many squait 
ftet.? ^. 176. 

2. How many acres in a piece of land 560 rods long and 32 
rods wide ? 5w X 32 = 112 square acres, Mns. 

The pupil must recollect that square inches must be divided 
by square inches, square yards by square yards, &c. 

3. How many acres in a piece of land 370 rods wide and 426 
rodM long ? A. 965 acres, ^ roda. 
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4. How many rods long must a piece of land be, which is 80 
rods wide, to make 1 acre ?~2. How many rods wide to moke 
4 acres ?-8. How many rods wide to make 200 acres P-400. 
A. 410 rods. 

5. How many square feet of boards are contained in the floor 
of a room 40 fl. 6 in. long and 10 fl. 3 in. wide ^. (Reduce the 
inches to the decimal of a Toot.) A, 415,125 fl. = 415^ feet. 

G. How many acres are contained in the road from Boston 
to Providence, allowing the distance to be 40 miles, and the 
average width of the road 4 rods i A. 320 |icres. 

7. How many square feet are contained in a board 12 inchei 
long and VZ inches widc.M. 12 inches wide and 24 inchM 
long .?-2. 3 feet long .?-3. 20 feet lonff .'-20. A. 26 feet . 

8. How many square feet in a board 1 fl. 6 in. wide and 18 
ft. 9 in. long .=> A. 28,125 fl. == 28| feet. 

9. How many yards of carpeting, that is 1^ yd. wide, will 
eover a floor 21 ft. 3 in. long and 13 ft. 6 in. wide ( ^^ 

A. 25i yards 2 CO 

10. How many feet of boards will it take to cover the walls 
of a house 30 u. 6 in. wide, 40 ft. 9 in. long, and 20 A. high f 
and what will they come to,*at $10 per 1000 feet } A. ^^ feet . 
co.t$28.i. » * 1- X^^^h 

11. How many shingles will it take to cover the roof of a 
bam 40 feet longf, allowing the length of the rafters to be 16 
ft. C in., and 6 shingles to cover 1 square foot? what will they 
cost, at $1,25 per 1000 .? A. 7920 shingles ; cost, $9,90. 

12. What will a lot of land, 300 rods wide and GOO rods long 
come to, at $15 an acre } A. $16875. 

13. What will a lot of land, 1 mile square, come to, at $20|75 
per acre? A. $13280. 



ir LiXXX. eoun, or cubic measure. 

Q. When a block i. * inch long, 1 inch thick, and 1 inch wide, how 
many solid inches is it said to contain ? 

A, 1 solid or cubic inch. 

Q. How many solid feet does a block, that is 1 foot long, 1 fool 
thick, and 1 foot wide, contain t 

A. 1 solid or cubic foot. 

Q. If a block 1 foot thick, 1 foot wide, and 1 foot lonv, contains 
1 solid foot, how many solid feet does such a block Uiat is 2 feci ionff 
contain ? 3 feet long? 5 feet long? 10 feet long? 20 feet long 7 
90 feet long ? 

' Q. How man3r solid feet does a block S feet long, 2 feet thick, and 
1 fbot wide, contain ? 2 feet wide ? 3 feet wide ? 

Q. How many solid inches does a block 3 in^Hes lonsr. 9 ''"-V-- 
wide, and I inch thick, contain 7 2 inches thick ? >• ^ncnes iiiick 7 10 
inches thick 7 
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Q. HoW; then, would 3'ou proceed, to find bow many iolid (eel, 
aiches, &c. are contained in a solid body T 

A. Multiply the length, breadth and depth to« 
gether. 

1. How many solid feet in a block 4 feet thick, 2 feel 
wide, and 5 feet long ? ^ns. 4 X 2 X 5 = 40 violid feet 

2. How many soHd or cubic feet in a block 12 inchea 
long, 12 inches wide, and 12 inches thick ? w^. 1 solid foot 

Q. When a load of wood contains 128 solid feet what m iM 

called ? 

A. 1 cord. 

3. How many solid teet in a pile of wood 8 feet long, 4 
feet wide, and 4 feet high? A, 128, = 1 cord. How many 
cords of wood in a pile 8 feet long, 4 feet wide, and 8 feet 
high ? Jl. 256 solid feet, =:= 2 corcb. 



Q. In common language, we say of a load of wood brought to 
market, if it is 8 feet lou^, 4 feet high, and 4 feet wide, tliat it is a cord, 
or il contains 8 feet of wood. But this would make 1S8 solid feet; 
what, then, is to be understood by saying of such a load of wood, that 
it contains 8 feet of wood 7 or, in common language, " there is 8 
feet of it"? 

A. As 16 solid feet, in any form, are i of 12d 
feet, that is, i of a cord, it was found convenient, 
in reckoning, to call every 16 solid feet 1 cord 
foot ; then 8 such cord feet will make 128 solid 
feet, or 1 cord, for 8 times 16 are 128. 

Q. How, then, would you bring solid feet into cord feet 1 

A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 
feet high, and 1 foot wide ? How many in a load 8 feet long, 
2 feet high, and 2 feet wide ' 8 feet long, 4 feet wide, and 
2 feet high ? 

5. If, in purchasing a load of wood, the seller should say 
that it contains 3 cord feet, how maiw solid feet must there 
be in the load ? How many solid feet to contain 4 cord 
feet ? 5 cord feet ? 6 cord feet ? 7 cord feet ? 8 cord 
feet? 9 cord feet? 

6. How many cord feet in a pile of wood 8 feet long, 1 
foot wide, and i feet liigh ' 

Ln performing this last example, we multiply 4 feet (the height) byl fiw 
(the width), making 4 ; then, thin 4 by 8 fiiet (th» lencth), maluo^ 33 -l* I 



MEMBUAATION. 

(coril feet;, = 2 cord leet, Ans, But, instead of multiplyiny the 4 by the 8 feet 
'.n length, and dividine by 16, we may Mmply divide by S, without multiplying: 
for ttie diviaor, 16, is 2 times as large as the multiplier, 8; conse<{Uently, it will 
prodMce the same result as l«fore } thus, 4x l=s4-t>S = 3 cord leet, jSmm»^ 
M before. 



Q. Vv^en; then, a load of wood is 8 feet lon^, or contains tW* 
lengths, each 4 feet (which is the usual length ofwood prepared fc I 
market), what easy method is there of finding how many cord feet suck 
a load contains ? 

A, Multiply the height and breadth together, 
and divide the product by 2. 

7. How much wood in a load 8 feet long, 3 feet high, and 
2 feet wide ? 3x2 = 6-7- 2=3 cord feet, Ana. 

8. How many cord feet in a load of wood 2 feet bi^h, 2 
feet wide, and of the usual len^i ? 3 feet high and § feet 
wide ? 3 feet wide and 3 feet high ? 4 feet wide and 4 feet 
high ? 4 feet wide and 6 feet mgh ? How many cords in 
a load 4 feet high, 4 feet wide ? 

9. How wide must a load of wood be, which is 8 feet 
long and 1 foot high, to make 1 cord foot ? How wide to 
make 2 cord feet? 3 cord feet ? 6 cord feet ? 10 cord feet? 

10. What will a load of wood 8 feet long, 3i feet widc^ 
and 4 feet high, cost, at $1 per foot ? 

The foregoing remarks and illustratioiis may now be embraced 

, in the following 

RUIiES* 

Q. How do you find the contents of any solid or cube f 

A, Multiply the length, breadth and depth to- 
gether. 

Q. When the length of wood is 8 feet, how can you find the num- 
ber of cord feet it contains, without multiplying by 8 and dividing 
by 16 7 

A. Multiply the breadth and height together, 
and divide the product by 2 ; the quotient will 
be cord feet. 

Q. How do you brinr cord feet into cords 7 

A. Divide by 8. 

JM», — If the wood is only 4 feet in length, proceed aa last directed ; then, 
M 8 feet in length is S times as much wood as ooiy 4 feet in length, hence i the 
result, found as above, will be the aufwer in cord feet; that Is, divide oj 9 
«wice, or onee by 4 
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Exercises for the Slate. 

1 How many solid feet in a load of wood 8 feet lon^f, 4 fiMt 
wide, and 3i feet high ? 4x3^ = 14-^2 = 7 cord feet, Ahm. 

2. How many feet in a load of wood 5 ft 6 in. high, 3 ft. 9 in. 
wide, and of the usual length ? 

(Redaoetheinchestothedeuimalorafoot.) j9. lO-^ff^j^ssslQ-f^ft, 

Perform this laat example by reducing the inches of a foot to a commoa 
liraetion. This method, in most cases, will be found preferalfle : thus, takinf 
;he last example : — 

5 ft. 6 in. = 5i ft. = -y-; then, 3 ft. 9 in.=3i ft. = -V-X 

-y- = -^f ^ -f- 2 = J^ = 10^, jf n5., as before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide, and 2 ft 9 
in. tliick, how many solid feet? A. Decimally, 75,96875 

feet = 75fj ffeet. By conunon fractions, -y-X'^XV'S'" 

^^^ = 7^a feet, j3iw., as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how high 
must it be to make 1 cord ? 

In this example, we know that the heieht multiplied by the width, and thia 

groduct divided by 2, must make 8 cord feet, that is, 1 cord or load ; hence, 
X 2 = 16 -i- 3 =£ 5| foet, height, Jins. 

5. If a load of wood is 5) feet high, and 8 feet long, how wide 
mast it be to make 2 cords ? 

2 cords = 16 cord feet ; then, 16xS = 33-t-5|=:6 feet wide, Jhu, 

6. If a load of wood is 5| feet high, and 8 feet Ion? , how wide 
must it be to make 3 cords ^9. 4 eords?-l2. 8cordsf-24. 
Ji. 45 feet. 

7. How many solid feet of timber in a stick 8 feet long, 10 
inches thick, and 6 inches wide ?-3^. 10 feet long, 12 inches 
thick, and 1 ft. 3 in. wide ?-12i. 20 ft. 6 in. long, 24 inches 

wide, and 1 ft. 9 in. thick ?-71|. A, 87-^ ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mile 
long, how many cord feet, and how many cords ^ 

A. 10725 cord feet = 1340| cords. 

9. How many tons of timber in 2 sticks, each 30 feet long, 
90 inches wide, and 12 inches thick ? A. 100 feet -f-50s= 2tons. 

10. How many bricks 8 inches long, 4 inches wide, and 2^ 
inches thick, will build ■« wall in front of a garden, which is te 
be 240 feet long, 6 feet high, and 1 foot 6 inches wide ? 

A. 51840 bricke 
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If li'XXXI* Q. From what is the word duodecimals derived f 

A, From the Latin word diu)decimj signifying 
twelve. 

Q. In common decimals, we are accustomed to suppose any whole 
tUng, as a foot, for instance, to be divided into ten equal parts ; but 
how is a foot divided in duodecimals ? and what are the parts called t 

A. Into twelve equal parts, called indies or 
primes ; and each of these paiits into twelve other 
equal. parts, called seconds; also each second into 
twelve «qual parts, called thirdsy and each third 
into twelve equal parts, called fourths^ and so on 
to any extent whatever. 

Q. What, then, are duodecimals 7 

A. Fractions of a foot. 

Q. What fraction of a foot is 1 inch T 

A. tV ft« 

Q. What fraction of a foot is 1 second t 

A. ^o{^=^A: 

Q. What fraction of a foot is 1 third 7 

A. A^0fTV0fTV = T7Wft- 
Q. What fraction of a foot is 1 fourth 7 

A. tV of tV of tV of iV = jT^}^ ft. 

Q. Now, since ISths multiplied by ISths make 144ths, and -j^ 

niake iV > bI>o, 144ths multiplied by I2ths make ITSSths, and yf $B 

make tJt j H is plain that we may write the fractions without their de- 
Dommators, by makings some mark to distinguish them. What marks 
Are generalTy used for this purpose 7 

A. 12ths, inches, or primes, are distinguished 
Dy an accent, thus ; 8^ signifies ^9^, 8 inches, or 8 
primes ; 7" = jf t, or 7 seconds ; 6'" = jfyvi or 6 
thirds, &c. « 

Q. We have seen that ISths multiplied by 12ths prouuce 144th8 1 
what, then, is the product of 5' (inches or primes) multiplied by 7' 
{inches) 7 

A. 35^^ that is, 35 seconds, or ^W* 

Q. What is Uie product of 6" (seconds) multiplied by T (indwt) 1 

A. 35''' that is, 35 thitda. 
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Q. What is the product of 5" (socouds) multiplied by 1" (secondi) f 

A. 35'''^ that is, 35 fourths. 

Q. How may the vaJue of the product always be determined 1 

A. By placing us many marks or accents at the 
ight of the product as there are marks at the 
ight of both multiplier and multiplicand counted 
ogether. 

Q. What, then, would T"" (fifths) multiplied by 8""" (sitths) pro- 
uce? 

A. b%'"''"'''', that is, 56 elevenths. 

Q. What would 1" (seconds) multiplied by b'" (thirds) prodaeet 

A. 35''''^ that is, 35 fifths. 

Q. What would 8" multiplied by 3" produce 7 

A. 2A'"', (fourths.) 

Q. From the preening, what appears to be the value of feet mol- 
ivlied by primes oriiscl^s f or what do feet multiplied by primes give t 

A, Primes. 

Q. What do primot 'nultiplied by primes give 1 

A. Seconds. 

Q. What do primes K-vKtRjied by seconds give T 

A. Thirds. 

Q. Whaw ^0 seconds mkVT{»ed by seconds give? ^ 

A. Fourths. 

Q. What do seconds mulifptiied by thirds gitef 

A. Fifths. 

Q. What do thirds multiplied by thirds give 7 

A. Sixths. 

J^'ate, — This might be extended in the same manner to any indefinite length 
l*he following table oontains a few of these denominations. 

Repeat the t 

TABL.£. 

12"" (fourths) «ato 1''' (third.) 

12'" (thirds) n«i» 1" (second.) 

12" (seconds) nii>k» 1' (inch or prime.) 

12' (inches or primes) nake 1 foot. * 

Q. How may duodecimals be added and subtracted 7 • 

A. In the same manner as compound numbers ; 
\2 of a less denominatioiv always making 1 of a 
reater, as in the foTego\T\^ \»XAei. 
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MULTIPLICATION OF DUODECIMALS. ' 

il. What are duodecimals used for ? 

A, For measuring any thing respecting which 
length and breadth, also depth, are considered. 

] . How many square feet in a board 10 ft. 8 in. long, and 

I il. 5 in. brottd? 

We have seen how such an example may bo performed by common decimal! ; 
■re will now perform it by duodecimaLi. 

OPERATION. 

Length, 1 ft. 8' 



Breadth, 1 5' 



4 
10 



5' 
8' 



4" 



Ans, 15 r 4 



// 



8 inches or primes =s -^ of a 

foot, and 5' (primes) ss-^Aj of d 

foot; then, A X "A^^iftftr of 
a foot, that is, 40'' (seconds) =a 
3' (inches) and 4'' (seconds) : 
we now write down 4" at the 
right of the- inches, reserving 
the 3' to be carried to the inches. 

In multiplying 10 feet bj the 5', we say ^ ^ ^ -jV ~ !§• <^^ ^^' 
(inches), and the 3' we reserved makes 53',=4 feet "and 5', 
which we place under feet, and inches in their proper places. 
Then, mulUplyinff 10 ft. 8' by 1 ft. makes IQ ft. 8', which we 
write under the 4 ft. S'. We now proceed to add these two 
products together, which, by carrymg 12, after the manner 
of compound rules, make 15 ft. 1' (mch) 4'f (secdnds), the 
•zimo<sr. 

It will be found meet convenient in practice to begin by multiplying the mnl- 
tipficand first by the feet, or Ughest denomination ofthe multiplier, then by the 
oehet, fce., thui: 

1 X » =s8', and 1 ft. X lOft- = 10 ft. Then 5* X 



OPERATION. 

10ft. S' 

1 & 



10 
4 



8' 
6' 



4" 



15 1' 4" 



9 =r 4(yf ss 9, (to carry,) and 4", (to write down) | 

10 X 5* = SO* -f- 9 (to carry) =3 SS* s 4 ft. and 9, 
which we write down ondemoath the 10 and &. 
Then, the sum oftheae two pvodacts, added together 
as boiore, is 15 ft. 1' 4" JSns,, the same result as the 
other. * 

JVtfte. — ^Had we been required to multiply 15 ft. 
V 4" by feet and inches again, we should have pro- 
ceeded in the same manner, carrying '" ^thirds) one 
place ftrtfaer towards the right, and >"' (fourths) 
another place still, and so on. 



From these examples we derive the following 

RULE. 

Q. How do you multiply in duode^mals 7 

A, Begin with the highest d^TiQav\xv^\^\SL^'"^c«^ 
multiplier and the lowest d^uomvoafitf*^ ^^ "^ss^ 
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multiplicand, placing the first figure in each prod- 
tict one place farther towards the right than the 
former, recollecting to carry by 12, as in com* 
pound rules. 

3fore Exercises for the Slate. 

2. How many feet in a board 2 fl. 6' wide, and 12 fl. 3' longf 

JS, 30 ft. 7' 6". 

3. In a load of wood 8 ft. 4' long, 2 ft. 6' high, and 3 ft. 3 
wide, liow many solid. feet.' jj. 67 ft. 8' 6", 

JfoU. — Artificers comppte their work by dUTerent meuurei. Glazing wai, 
mason'a flat woric are computed by the square foot ; painting, paving, plaster 
ing, &o. by the square yard ; flooring, roofing, tiling, &c., by the 8()uare of 100 
leet ; brick worlc by the rod of 164 ^^et, whose square is ?73| ; the contents of 
bales, cases, Jtc., by the ton of 40 cubic feet } and the tonnage of sliips by tha 
ton of 95 feet. 

4. What will be the expense of plastering the walls of a room 
8 ft. 6' high, and each side 16 ft. 3' long, at $,50 per square 
vard?. A. $30,6944- . 

5. How many cubic feet in a block 4 ft. 3' wide, 4 ft. 6' long, 
and 3 ft. thick } A. 57 ft. 4' 6". 

6. How much will a marble slab cost, that is 7 ft. 4' long, and 
I ft. 3' wide, at $1 per foot? A, $9,16|. 

7. How many square feet in a board 17 ft. 7' long, 1 ft. 5 
wide.? A, 24 ft. 10' 11". 

8. How many cubic feet of wood in a load 6 ft. 7' long, 3 ft 
6' high, and 3 ft. 8' wide .? A. 82 ft. 5' 8'' 4'". 

9. A man built a house consisting of 3 stories ; in the upper 
utory there were 10 windows, eacn containing 12 panes of 
glass, each pane 14' long, 12^ Wide ; the first and second stories 
contained 14 windows, each 15 panes, and each pane 16' long, 
12' wide : how many square feet of glass were there in tho 
whole house .' A, 700 sq. ft. 

10. What will the paving of a court-yard, which is 70 ft 
long, and 56 ft. 4' wide, come to, at $,20 per squaze .' 

A. $788,6e| 

11. How many solid feet are there in a stick of timber 70 ft. 
long, 15' thick, and 18' wide ? A. 131 ft. S'. 
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Questions on theforegding. '' 

1. How many pence are there in 1 s. 6d. ? How many 
cents P * 

2. What win 4 yards of cloth cost, id cents, at Is. 6d. 
per yard? At3B.peTywd? K\.\a-^A.^ Al6a.? At 
90.? Atl08.6d.? 
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H. If a nHn consiune 1 lb. 9 oz. of bread in a week, how 
iDttcli would he consume in 1 month ? 
4. At 4 cents for 1 oz., what would 1 lb. cost? 

6. At 4 cents for 2 oz*, what would 1 lb. cost ? 
d. At 4 cents for 8 oz., what would 2 lbs. cost ? 

7. If a man spend $2^ per day, how many days would he 
be ID spending $4^ .^ $6}? $12i? $20.? 

8 How many marbles, at 4 cents apiece, must be given 
Jbr '^ apples, at 2 cents apiece ? 

W How many yards of cloth, at $4 per yurd, must be given 
for t1 bbis/of cider, at $2 ner bbl. ? For 8 bbis. ? For 12 
bbm. ? For 18 bbls. ? 

Mi. What part of 1 month is 1 day? 2 days? 4 days? 

5 days ? 6 days ? 7 days ? 10 days ? 20 days ? 29 days ? 
1 L What is the interest of $1 for 12 mo. ? 10 mo. ? 9 

mo..'^ 6 mo.? 3 mo.? 1 mo.? 15 days? 

i'-t What is the interest of $6 for 1 yr. 2 mo. ? 2 yrs. ? 
J yr I mo. ? 9 mo.? 2 mo. ? 1 mo. ? 15 days ? 10 days ' 

6 days ? 5 days ? 1 day ? 

Itl What is the amount of $1 for 6 mo. ? 3 mo, ? 2 mo. ? 
) fiM). ? 15 days ? 

J 4. Suppose I owe a man $115, payable in 2 vrs. 6 mo., 
witliout interest, and I wish to pay him now, now much 
ought I to pay him ? 

15. What IS the discount of $115, for 2 yrs. 6 mo. ? 

16. William has I of an orange, and Thomas ^ ; what 
part of an orange do both owa ? 

17. Harry had i of an orange, which he wished to divide 
equally between his two little sisters ; can you tell me what 
part of an orange each one would receive ? 

18. Which is the most, ,5 of 20, or ,25 of 40 ? 

19. How many times can you draw i of a gallon of cider 
from a barrel containing 30 gallons ? How many times i of 
a gallon ? How many times i of a gallon ? How nuuiy timef 
^ of a gallon? 

20. A man, failmg in trade, is able to pay his creditors on- 
ly $^^3^ on the dollar ; how much will he pay on $3 ? 0» 
♦4? On $12? On $13? On $300? 

21. A man, failing in trade, was able to pay oiJv $,16} oil 
the dollar ; how much would he pay on a debt of $4 ? $6? 
$10? $9? $^? $100? $600? 

22. Two men bought a barrel of flour for $10; one gtit% 
$3, and the other $7 : what part of the ^hoW diA ^%£XiL^^w:\\ 
What part of the flour must eacU \ivi«> 

90 
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23. If 30 bushels of oats cost $10, what is that a bushel? 
What will 5 bushels cost ? What will 20 bushels ? 

84. If 3 men mow a field in 8 days, how many men will 
mow the same in 2 days ? In 1 day ? In 4 days ? 

25. Two men, A and B, hired a pasture ; A paid $3, and 
B $5 ; what fractional part of the whole did each pay ? The 
^tfits from the pasture were $16; what was each man'i 
■bare of the gain ? 

*i6. Three men, A, B, and C, are engaged in trade ; A 
puts in $4, B $5, and C $6 ; they gained $60 : what is each 
due's share of the gain ? 

27. Two men, A and B, hired a pasture for $12 ; A put in 
1 cow 4 months, and B 2 cows 3 months ; what ought each 
to pay? 

28. A merchant, having purchased a piece of broadcloth 
for $2 per yard, wishes to make 20 per cent, on it ; what 
price must he ask for it ? 

29. William has ^ of a doUar, Thomas -jVi ^^^ Harry ^ ; 
how many cents have they in all ? 

30. A merchant sold calico at $,22 per yard, and thereby 
gained 10 per cent ; what did it cost him per yard ? 

31. Harry, having f of an orange, gave -J to Thomas, who 
gave J of his part to his little brother, and kept the remain- 
der himself; what part did he keep? How much is -J of |? 
How much docs \ of -J of ^ from ^ leave ? 

32. How much is 1 X I of J .J'-l. How much is 1 X f 
ofj? 

33. What is the quotient of f divided by f ? 

34. How much does i extised ,7.5? 

35. How much does J exceed -fj? 

;}6. How many strokes does a regular clock strike in 2 
hours? 3h.? 4h.? 5h.? 6h.? 7h.? 8h.? 9h.H 10 
h.? 11 h.? 12 h.? 24 h.? 

37. How many square feet in a board 19 inches wide, and 
48 inches long ? 36 in. long ? 72 in. long ? 

38. What part of an acre of land is there in your fiitherti 
garden, allowing it to be 4 rods long and 2 rods wide ? 4 
rods wMc ? 

39. How many cord feet of wood are contained in a kmd 
n feet wide, 2 feet high, and of the usual length? How 
wan/ feet in a bad 6 feet high and 3 feet wide ? ^ feit 

Migh and 6 feet wide ? 4 fe*V\vv^\v wA% feet wide ? 
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40. How many sol -d feet in a block 12 inches long, 12 
mches tliick, and 12 incliea wide ? 12 inches long, 12 inches 
wide, and G inches thick ? 

41. How long will it take to count $1000, at the rate of 
50 a minute ? 

42. What is the difference between 4 square feet and 4 
feet square ? 10 miles square and 10 square miles ? 3 rods 
iquare and 3 square rods ? 

A paronthesiR, nnclosing several lujnbors, sifniiies that Ihese numbers ar« 
to be taken together, or as one whoI'> number ; but, when perforiniiig suhtrae- 
lion and addition with these and ot^■er numbers, thev may be taken either at 
|p«fore, or one by one, thus :— 

(16 + 4) X 3 = 60, sad 16.-{- 4 = 20 X 3 = 60. 
Or, ( 16 X 3) = 48. 4 X 3 = 12. Then, 48 -J- 12 = e», the same as before 

43. (9 -f-3) + 8 = how many ? A. 20. 

44. (9 — 3) — 4 z= how many 7 A, 2. 

45. (15 + 5) X 4i=how many .i> A. 80, or GO + 20, 

46. (15 — 5) X 4 = how many ? A, 40, or 60 — 20. 

47. (9 + 3)-~3 = how many? A. 4, or 3 + 1. 

48. (9 — 3)~3= how many.? A, 2, or 3— 1. 

49. (12 — 8j-7.(3+lJ = howmany? A. l,or3— 2. 

A line, or vinculum, c rawn over numbers, is sometimes 
used instead of a parenthesis. 

50. 4 + 8 X 12 = how many ? A. 144, or 48+9a 

51. 2£.4s. X 2 = how much ^ A. 4£. 8 s. 

52. (2 s. 6 d.) X 2= h )w much } 
5a (78. 6d.) X 4 = how much? 

54. 3X3X 2X 10= how many ? 

55. How many minutes of motion make 2 de^jees of 
motion ? How many seo >nds of motion make 3 nunutes of 
motion? 

56. How many degreed is the circumference of the earth ? *i ^^0 

57. The earth, you know, turns round once in every 24 
hours, or, in common la iguage, the sun moves round tho 
earth in that time ; in w «at time, then, will the sun travel 
over 15'' (degrees) ? and why ? A. 1 hour for 380° -^ 24 Ik 

58. In what time will he travel over P (degree) of motion ? 

A. iV of 1 hour, or T^ of 60 min., = 4 min. 

59. In what time will he travel over 1' (minute) of motion? 

A. 1^ of 1 min., or -ji^ of 60 sec, = 4 seconds. 

Q. By the foregoing we see ibal everf Ae^e* ^1 isw«5C\wci"a>s^ij^v 
m tim% of 4 mianlM* and %v«f inNDi»\% *t tbrsw-^*^ 
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•nee of 4 seconds. Now, sinee longitude is reckoned in degreeS| 
round the earth, can vou tell mo how to find the difference in time be- 
tween one place anci another, after knowing their difference in longi« 
tude? 

A. Multiply the diflference of longitude in de- 
grees and minutes by 4 ; the product will be their 
difference in time, ia minutes and seconds. 

60. What is the difference in time between two places, 
whose difference in longitude is 2° 4' ? •4. 2° 4' X 4 = 8 
minutes and 16 seconds, the difference in time. 

61. What is the difference in time between two places, 
whose difference in longitude is 5° Ky ? w?. 20 m. 40 sec 
What, when the difference of longitude is 8®? A, ^ itk 
Is 10^? Jl. 40 m. Is 13"? w3. 60 m. = 1 hour. Isl5» 
IS'? ^. 1 h. 1 m. 



Q. The sun travels from east to west : which place, then, will bavf 
(he earliest time ? 

A. The one most easterly. 

62. There are two places, the one situated in 10® E. loi 
gitude, and the other in 4^ £. longitude ; what is the differ 
ence in time between these two places? When it is 24 
mmutes past 6 o'clock in the former, what hour is it in the 
latter ? A, 24 minutes, difference in time ; then, 1(P being 
the most easterly place, it is there 24 minutes earlier than & 
4° ; that is, when it is 24 minutes past 6 at 10^, it is only 6 
at 4°. 

63. Boston is situated about (P 40^ E. longitude from the 
city of Washington ; when it is 2 o^clock at Washington, 
what o'clock is it at Boston ? •^. 26 m. 40 sec. past 2 o'clock* 

64. ^ I recollect of reading a story once of a gentleman 
going to a foreign country, who had a fancy to look at a 
bright star every evening, at the same moment, with a cer- 
tain lady whom he left l^hind, and they agreed to look at it 
at 9 o'clock ;" but, it seems that, when the gentleman was 
in a different longitude, the time would, of course, be di& 
ferent ; as, for instance, when he was in longitude differing 
30° W. from where the lady was, she most probably had 
retired to rest, and was, perhaps, asleep, while hb vram 
gazing at the star. Can you tell me what o'clock it wa% 
Men, where she was? yf\\evL he was 60^ of W. longitude 
Srom her, what hour of \bft m^\.i»wi>X^ ^^^Vv» 'wber 
A« lady resided? 
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Exercises for the Slate. 

1. Write down three millionfl, tifues hundred and tliree thou- 
•tnd, three hundred and three. 

2. What is the difference between 50 eagles and 4599 dimes f 
A, $40,10. 

3. What number is that, which, being divided bj G5, the 
quotient will be 42 * A. 2730. 

4. A captain, 2 iieutenanta, and 30 seamen, take a prize 
worth $7002, which they divide into 100 shares, of which the 
captain takes 12, the two lieutenants each 5, and the reniainder 
is to be divided equally among the sailors ; how much will each 
than receive ? A. Captain's share, $840,24 ; each lieutenant's, 
$350,10, and each seaman's, $182,052. 

5. Brinff $400 into crowns, at 6 s. 8d. each. 4- 360 crowns. 

6. Washington was born A. D. 1732 ) how many years old 
would he have been, had he lived until the end of the yeai 
1827 ? and how many seconds old, allowing the year to con- 
tain 365^ days ? A. 95 years, 2997972000 seconds. 

7. The wneels of a cart are 5 feet in circumference, and that 
ctf a wheelbarrow 27 inches ; how many more times will the 
latter turn round than the former, in going round tlie earth .' 
How many more times in ^oing through the earth, allowing 
the diameter to be | of the circumference } A. 32292480 times 
round the earth, 10764160 times through it 

8. How many minutes is it from the commencement of the 
Christian era to the end of the year 1827 ? A. 960928920. 

9. Jacob, by contract, was to serve Laban for his two daugh- 
ters 14 years; when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes had 
he then to serve ? A. 1416350. 

10. Reduce f f f to its lowest terms. A, fij-. 

11. What is the value of ^ of a cwt. ? A, 1 qr. 20 lbs. 

12. What is the amount of ,5 ,05 ,005 ,555 ,18765 and 8567 1 

A. 8568,29765. 

13. Divide /r ^7 A- A, ^. 

14. From 17^ take J of f of 14 J. A. 12^- 

15. Reduce ^^ to a mixed number. A, 451^. 

16. What is the value of ,425 of a pound.' w^. 88. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to the oecimai of a pound. 

A, ,7281+. 

18. From ,1 of a pound, take ,0678 of a pound. A. ,0322. 

19. If you give $60 for 25 yards of cloth, what will 1 vai4 
eost ? A, $2,40. 

20. A merchant sold 8 bales of linen, 6 of whicli contained 
15 pieces eachj and in each piece wex« 4<^ ^«x^\ ^^od^^^^c^x^ 

ao • 
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bales contained 12 pieces each, and in each piece were 27 yardr; 
what did tlie whole amount to, at %\\ per yard ? A. $5310. 

21. A man, dying, left $10024 to his wife and 2 sons, to be 

divided as follows : to his wife f , to his eldest son \ of the re- 
mainder, au^d to his youngest son the rest; what is the share 
of each ? A. $3759 to his wife, $t2(>06 to his eldest son, $3759 
to his youngest. 

22. A farmer sold a grocer 20 bushels of rye, at $,75 per 
bushel; 200 lbs. of cheese, at 10 cents per \\. ; in exchange for 
which he received 20 gallons of molasses, at 22 cents per gal- 
lon, and tlie balance in money ; how much money did he re- 
ceive? A. $30.60. 

23. A has 150 yards of linen, at 25 cents per yard, which he 
wishes to exchange witli B for muslin at 50 cents per yard? 
how much muslin must A receive .'' A. 75 yds. 

24. A gave B 500 yards of broadcloth, at $2,50 per yard, for 
GOO umbrellas ; what were the umbrellas apiece } A. $2,083-f^ 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con- 
taining 3 bushels, at 40 pents per bushel-24 ; 30 bushels of 
corn, at 90 cents per bushel-r27 ; 500 lbs. of cheese, at 8 cente 
per pound-40; 200 lbs. of butter, at 17 cents per pound- 
34; 75 bushels of turnips, at 19 cents per bushel-1425; 40 
bushels of barley,, at Jil:^ per bushel-^0 ; 25 bushels of rye at 
^ cents per bushel-^75; and, in exchange, the farmer hat 
received 2 bbls. of cider brandy, at 42 cents per gallon-2646 ; 
4 bbls of flour, at $8| per barrel-35; 60 gallons of molasses^ 
at 34 cents per sallon-2040 ; 40 gallons of wine, at $1 ^ per 
gallon-60 ; 10 lbs. of tea, at 73 cents per pound-730 ; $40 
m ca^h ; and he agrees to take up what is still due him, in rice, 
at 7 cents per pound ; how many pounds of rice must the gro- 
eer give the farmer to balance the account 1 

A. 340 lbs. 9 oz. 2f dr. 

26. What quantity of cider, at $1,20 per barrel, will buy 2 
barrels of rum, at $2 per gallon ^ A. 105 bbls. 

27. A man exchanged 40 bushels of salt, at $1^50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel ; how much was 
the balance in his favor .' A. $10. 

28. A sold B 16 cwt. of sugar, at 8^ cents per pound-14784) 
20 bbls. of flour, at $11^ per barrel-225; 17 chesto of tea, 
each contiiining 8 cwt., at 53 cents per pound-«80721)6; 30 
tierces of rice, at $36 per tierce-1 080 ; for which B fi;ave up 
A his note of $400, that nad been on injLerest 6 yrs. 7 mo. 15 day»" 
559 ; in addition to which B gave A 700 dozen of wax candles^ 
at $1.14 per dozen-798 ; and fur the balance A consents to 
take B's note, payable in 2^ years, without interest; but B, ux^ 
expected!y receiving some money, wishes to advance the cash, 
instead of giving his note ; what sum of ready money ought 
B to pzy A, dlscounUttg at 5^ i^i o»a^ ^ A, $7181,362 + 
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S9. A had aOObbls. of flour, at $10,50 per bbl., for which B 
gave him $1090 in money, and the rest in molasses, at 20 cento 
per gallon ; how many hogsheads of molasses did he receive ? 

^. 80 hhds. 10 gals. 

30. A has linen cloth, worth $,20 per yard, but, in bartering, 
he will receive $,30 ; B has broadcloth, worth $4,00 per yard, 
rea4iy money : at what price ough; B to rate his broadcloth, to 
be in proportion with A s bartering price ? 

$,20 : $4,G0 : : $,30 : $6,90, Jins 

<;r, multiply $,30 by the ratio of 20 to $4,()0^ that is^ 23 ; thus, 23 X 30 
$6,£h) ; tor, $4,()0 bcin^ 23 times as much as 2U, it in plam that 23 times $,3U, 
A*s bartering price, will give B's bartering price, JSns, $6,90. 

31. A merchant, in bartering with a farmer for wood at $5 
per cord, rated his molasses at 25 dollars per hhd., which wati 
worth no more than $20 ; what price ought the farmer to have 
asked for his wood to be equal to the merchant's barterinir 
price? ^. $6,25. ? 4 / 5* I 1 ?* . 

'J'he last ten examples are proper questions in a rule usually 
oal]«>d Barter. 

32. What number is that, which, being multiplied by 15, wili 

make ^ .•' A. jV* 
3.*! What number is that, which, being divided by 15, will 

make gV - '^' i* 

34. What decimal is that, which, being multiplied by ,625, 
will make ,25? ^. ,4. 

1^. At $,75 per bushel, how much rye can be bought for 
$ 150 ?-200. For $000 ?-800. For $75 P-100. ^. 1 1 00 bushels. 

3(5. (800 H- 12 -f 88) -^ (50-5) = how many ? ^. 20. 

37. (If 4- 4^) -^ (3,55,-55) = how many ? A. 2|. 

38. Two persons depart from one place at, the same time ; 
the one travels 35, and the other 40 miles a day ; how far are 
they distant at the end of 10 days, if they both travel the same 
road r and how far, if they travel contrary directions ? A, 50, 
ain: 750 miles. 

ii>. Two men, A and B, traded in company ; A put in $700 
for 8 months, and B $1280 for 10 months ; they gained $oOO : 
what was the share of each .^ A. A's share, $152,173 i B's share, 
$:i47,82C 4- . 

40. How many cord feet of wood are contained In a load 8 feet 

lofig, 4 ft. 6' wide, and 5 ft. 3' high ? A. \\\\ ft. or 11 ft. 9' 9". 

41. What is the difference in time between two places, whose 
diflerence of longitude is 40<>?-2,40. 50«.?-3,20. 60o?-4. 
ji. lOh. 

42. What time is it in 15° W. longitude, when it is 6 o'clock 
in 159 E. longitude? A. 4 o'clock. 

43. If a cow yield 16 qts. of milk in a day for 240 days and 
'20 qts. make 1 pound cf batter or 10 pounds of cheese how 
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much more profitable is the making of cheese than batter, the 
price of butter being 25 cts. per pound, and that of cheese m 
cts. per pound ? A. $110,40. 

44. If a field will feed 10 cows four weeks, how long will it 
feed 40 c6w8 ? A. 1 week. 

45. A mag boD^ht a cask of wine, containing 136 gallons, 
for $315, and aOid it at the rate of $2,75 per gallon ; how much 
was his whole j?ain ^ how much per gidlon ? and how ipuch 
per cent. > A. His whole gain, $31,50; per gallon, $/^; then, 

^^=(il percent. 

2*5 '^ 

46. The rent of a certain farm is $500 ; the tenant employs 2 
men; to each he pays $11^ a month for 8 month8-184 ; also a 
boy by the year, who is to have 2 suits of clothes, each worth 
$8,75-1750, besides his board, while attending school, 3 months, 
or 12 weeks of the year, which is worth $,93 per week-ll 16 ; in 
the course of the year, the tenant loses 40 good merino sheep, 
valued at $5 per head-200 ; the skins brought him $1 ,12^ 
apiece-45; the other expensea of the year are calculated to 
average about $,39 per day-14235 ; the sales of the farm ar« 
as follows, viz : — 

1000 basfaeb of Potatoes, .... at $0,43 per bu8heL-420, . 

150 Barley, ....... $0,99 14850, 

16 White Beans, . . . $2,20 3SQ0, 

400 Corn, $0,53 912, 

900 Rye, $0,92 ...... 276, 

418^ Buckwheat, .... $0,38 15903, 

2U0 Oats, $0,38 56, 

lOOOO pounds . . Cheese, $0)5} . . pound, 575, 

500 Butter, $0,18 ...... 90, 

1 bushel . . Clover, $0,25 . . quart, . 8, 

20 Turnips, $0,43 . . bushel, 860, 

70 Winter Apples, . . $0,48 3360, 

10 Flax Seed, $1,75 1750, 

400 pounds . . Merino Wool, . . . $0,45 . . pound, 160, 

and 20 calves, at$4i per head-90 ; he carries 70 barrels of ci 
der to the distillery, for one half of which he is to receive 1 qt 
of cider-brandy for 4 qts. of cider ; the rest brings him $1,13 

Eer barreI-3955 ; how much cider-brandy will he receive ? and 
ow much will he clear, afler deducting all the expenses of 
managing the farm, including the rent and loss, from the total 
amount of sales? A $1338,97 ; 11024 qts. cider-brandy. 

47. What difference is there between the compound interest 
of $10000 for 8 years, and the simple interest of the same sum 
for the same time ^ A. $1 138,48. 

48. What is the difference between the compound interest 
of $500 for 4 years, and the discount of the same sum for tho 
same time ? A. $34,403. 

49. What is the difference between the amount of $1800 at 
compound interest, for 3 years, and the present wortn ot UM 
Bome tfum, for the same lime ? A. $618,405. 



50. If 15K) gallons of water, in one hour,* fall into a cistern 
containing 600 gallons, and by one pipe in the cistern, 35 ffal- 
loBs run out, and, by another pipe, ()5 orallons run out, in woat 
time will the cistern be filled ? A. 30 hours. 

51. A certain clerk, in a country store, purchased the whole 
•lock in trade, the quantity and price being as follows : — 

INVENTORY. 

3 bbh. of Suffar, each 118 lbs. at $0,06^ per lb. . . . S9i:35 

4 canisters of Tea, ........ $5,00 per panister, 90 

10 bag* of CofTee, each 20 lb«. . . $0,35 per lb. . . . 70 

10 bhls ofPurk,,jach200lbs. . . $0,06 160 

13 bhls. of Beef, each 200 lb $0,07 183 

40 Httxns, % lbs. each, $0,13 18720 

S»0 liM. of Tallow, $0,10 20 

2 hhda. of Runi) $0,26 portion, . 3276 

1 liiid. of Molasses, $0,24 1512 

/ 1 bbl. of Braadv, lacking 5 gals. . $1,12 2968 

^ 2 bblM. of Brandy, . .• $1,16 7308 

1 pipe of Wine, lacking 15 gals. $0,85 9435 

2 do. . . ao. . . $1,00 2Sa 

4 bbls. of Gin, $0,()0 7560 

1 bbl. of Vinegar, $0,25 ....... 5906 

40 empty Barrels, $0,75 apiece, ... 30 

63 empty Hogsheads, $1,12 7056 

2 pieces of Calico, 14 yds. each, $0,22 per yard, . . 616 

1 piece of Silk, . . 28 $0,89 2492 

1 Cotton, lU $0,14 161 

I Cotton Plaid, 12 . . . $0,19 228 

1 Linen, 10 $0,46 • 460 

I Broadcloth, 27 $1,19 3213 

1 . . blue . do. ... 15 $3,75 5625 

1 . . mixed do. ... 10 $1,10 11 

• 1 Satin, ... 53 $0,874 . . • i . . . -46375 

1 Vesting, 4 patterns, . . $0,80 per pattern, 320 

4 Hats, $2,17 apiece,. . . 868 

6 pair of Shoes, $1,80 (L pair, . . . 1080 

1 dozen pair of Children's Shoes, ^,22 '. 264 

14 Whips, $1,14 Epioce, / , iJtOO 

14' Hoes, $0,83 . llflB 

12 Axes. ' $1,17 1404 

15 Axe-helves, $0,07 105 

27 wooden Pails, $0,23 621 

45 Tubs, $0,46 2070 

10 Kettles, $2,95 2950 

2 dozen of Knives, $0,17 408' 

1 bladder of Snuff, 4 lbs $0,36 per lb. . . . 144 

5 Self-sharpening Ploughs, . . . $3,50 each, .... 7 
4 Eakes, $0,22 ....... 8$ 

8 Hymn-Books, $0,38 kpiece, ... 76 

4 Perry's Spelnng-Books, .... $0,18 79 

9 Dwight's Geographios, $0,16 99 

1 Morse's Geograiihy, $1,20 120 

9 Gr^atrCoats, $2,00 .• 4 

1 Vest, $0,50 50 



Amoant of stock, $1G7] -f* 

By agreement, 15 per eent. was lu \ a deducted from t^ie 
MK>«at of 6to^k. For the above ^w>\>ft^\2ici<& ^«.\N&.\va& ^v^ ^^ 
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Ibllowi : his senriceo for the two last years, at $26 per months 
turned in a rote on James Spencer, of 500 dollars, with 5 jeam* 
compound interest due on it~6G9112 ; and, for the balance, he 
was to ^\\e his note, payable in 6 years from the date of the 
transacciun, without interest : now the question is, what sum 
or ready momev will discharge said note ? Ji. $93,557. 

Af\er the clerk had purchased the above stock, and settled 
ibr the bame, he commenced business for himself. The rent 
of his store costs him $29 a year ; his clerk-hire $27,814 
precisely ; in addition to which is the interest of his capital, 
$1420,&, (that is, the interest of the amount of stock, afler the 
15 per cent, is deducted, $85221). He next considered what 
price he must put on each article, to make a certain per cent 
He recollected that the goods were already rated in the inven- 
tory at 15 per cent, more than their actual cost. Now, said he, 
If 1 can make 5 per cent, in advance on thei,r present valua 
tlon, clear of all expenses, I shall be satisfied. The question, 
then, is, at what price he must mark each article, commencing 
with the first on the inventory, so as to clear the 5 per cent. 

The pupil will find, by calculation, that the expensei amount to 10 per 
eent. on the actual cost of all the articloii ; this, added to the 5 per cent., makes 
15 per cent, advance ; that is, each article must be marked 15 per cent, higher 
Chan its present valuation in the inventory. The answer to each folfows in the 
tame order as the articles stand in the above inventory, commencing with the 3 
Vbls. of sugar, and finding the selling price of each per ib., &c. 

JVote. — In marking goods, it is customary to neglect the mills, if under 5 , 
if exactly 5, add | of a cent, and if over 5, add 1 cent to the cents. 



6ugar, nt . 


. . 7 per lb. 


Tea,. . . . 


.575 per can. 


CUifToe, . . 


. 40 per Ib. 


Pork, . . . 


Q 

• 9 • • • • 


Beef, . . . 


• 8 * • • • 


Hams, . . . 


• lO • • • • 


Tallow, . . 


. Hi . . . 


Rum, . . . 


. 30 per gal. 


Molasses, . 


. 28 ... . 


Mrandv, . . 


. 129 ... . 


Ilrandy, . . 


. iaS .... 


Wiao, . . . 


. "9 . . . • 


Wine, . . . 


.115 ... . 


fthny . . . . 


• Uv • • • • 


Vinegar, , 


. 39 


Barrels, . 


. 86 each. 


Uhds. . . . 


.129 .. . 



Calico, ... 25 per yd. 
Silk, .... 102 .. . 
Cotton, . . 16 . . . 
Cotton Plaid, 22 . . , 



Linen, 
Broadcloth, 
Blue do. 
Mixed do. 
Satin, . . , 
Ve slings. 
Hats,. . 
Shoes, . 
Shoes, . 

Hoes, . 
Axcdi, 



«k5 . . • 

431 .. . 

126i . , 
. 101 . . , 
. 92 patt. 
. 249i each 
. 207 a pair 

• mO ■ • • 

. 131 each. 

.' "d ... 

.234]^ . . 



. 26 each 
. u3 . . 

• fUS . . • 
. '^.'g * * 

. 41 perib 
. 41*^4 each 
. 25 . . . 



Pails, . , 
Tubs, . . 
Kettles, . 
Knives, . 
SnufT, . . 
Ploughs, 
Rakes, . 
Hymn-Books, 44 . 
Spelling-B. . 21 . 
Geographies, 18 . 
Geography, 138 . 
Great-Coats, S30 . 
Vest, .... 57| 

JShu, 948,811 



Axe-helves, 8 

52. Bought 42 gallons of rum, for $37,80 ; how much water 
must be mixed with it, that it may be afforded for $,80 pet 
gallon ? 

t,80 : $37,80 : : 1 gal. : 47| galls. ; then, 47| = 4S -h 5| galls., Jin$. 

53. A thief, haying 30 miles the start of an officer, makes off 
at the rate of 8 miles an hour ; the officer presses on afler him 
ftt the rate of 10 miles an hour : how much does he gain on tht 
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QUESTICTNS. tXi 

thief in one hoar ? how long before he will overtake the thief ^ 
M. 2 miles ; 15 hours. 

54. A person, looking at liis watch, was asked what oVJock 
it was ; he repUed it was between 4 and 5 \ but, a more particu* 
lar ans'.ver being requested, he said the hour and minute handu . 
were then exactly toffetlier. What was the time ? See the Key *^* 1 

55. At 12 o'clock uie hour and minute hands of a clock are 
exactly tugethor ; when will they be together again ?////,*/ ^ 

Ans. 1 h. 5 m. 27^^ sec 

56. If 10 men can perform a piece of work in 25 days, how 
many men will accomplish another piece of work, four times as 
larffe, in a iifVh part of the time ? A. 200. 

57. A can do a piece of work in 8 days, and B in 12; in 
what time would both finish it by working together ? 

Sayi. Day. Work. Work. \ 

8 : 1 :: 1 : i fi + lV^ A- Tlien,^T : 1 : : 1 : 4^ jf- 
12 : 1 :: 1 *- -^ ) 

58. What number is that, from which if you take |, the re- 
mainder will be ^ ? I -|- I = -fj, Ans. 

59. What number is that, from which if you take §, the re- 

aiainder will be ^ ? Ans. f . 

60. What number is that, from which if you take ^ of | of 2^^ 

the remainder will be Jf ? Ans, f^|- =s 1 fV 

61. What number is that, which, being divided by J, tlie 

quotient will be f ? A. ^f . 

62. What number is that, which, being multiplied Hy ^, thd 

product will be 3| .? A. 3f f . 

63. What number is that, from which if you take | of itsetf, 
the remainder will be 12 .^ 

li Of }■> — J> = i» romainder. Then, the remainder 12, being 4 X 12 = 48 
times greater than the remainder ^, the number itself will be 48 times greater 
than 1. A. 48. 

64. What number is that, to which if you add i of -J of itself, 
the sum will be 39 .? 

j. of -I = ^, and the number itself ^^ ; then, '^ + 4S = -}^;iftoilM 

whole number ^ of -^ of it be added, the sum will be -^-^ ; consequently 39 is 
X^ of the number. Ang. 90. 

65. What number is that, to which if you add | of itself, tiit) 
•om will be 18 .? A. 12. 

66. A owns j^ of a vessel, B f , C |^, and D tlie remckkCr • 
D*s partis $100: can you tell me how many dollars zs <^>\i 
man's part, and what part of the vessel D owns ^ 

Ans. A's part, $100; B's,$200j C'8,$400; and D*s \jf :^V> 
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£10 ARITHMETIC. 

67. There is a beam, y^ of which is in the ground, ^ in the 
water, and the rest, being 2 feet, out of water ; how long is 
the beam ? 3. IG feet. 

68. The third part of an armj was killed, the fourth part * 
taken prisoners, and 1000 fled; how many were in this army? 
how many killed ? how many taken captives ? 

^ -f. 1^ ■= ^, of the whole army ; then, as ^ more make? -Jf , 
or the whole army, -^ = 1000 ; and if -j^ be 1000, how much is 
i^, or the whole .? Ana, 24O0i, the whole army ) 800 killed, (rOO 
oaptives. 

•69. Suppose that there is a mast erected, so that j- of its 

length stands in the ground, 12 feet in the water, anJ ^ of its 

length in the air, or above water ; I demand the whole iengthi 

Keducing the fractions to the least common denominator, 

gives fV + if = iJ ; therefore 12 feet = A . A. 216 feet. 

70. In an orchard of fruit-trees, j^ of them bear apples, | pears, 

^ plums, 40 of them peaches, and 10 cherries ; how many trees 

does the orchard contain ? -j^ =s 50 -f- 10. Afis 600. 
. 71. A man spent one third of his life in England, one fourth 
m Scotland, and the remainder, which was 20 years, in the 
United States ; to what age did he live ^ A. 48 years. 

72. The number of scholars in a certain school is aa follows 
\ of the pupils study geography, \ grammar, j^ aritlimetic| and 
10 learn to read ; what number is pursuing each branch of 
study ? A. 30 in geography, 80 in grammar, 120 in arithme> 
fx, and 10 learn to read. 

7.3. Tne double and tlie half of a certain number, increased 
I y 7^ more, make 100 ; what is that number "i A. 37. 

74. A man, having purchased a drove of cattle, was driving 
them to market, wLen he was met by a gentleman, who in- 
quired of him where he was goin^ with his 100 head of cattle? 
Sir, said he, I have not near 100, out if I had as many more as 
1 now have, ^as many more, and 7 cattle and 4} I should have 
a hundred. Sow many had he ? A, 37. 

75. Five eighths of a certain number exceed \ of the same 
number by 36 \ what is that number } 

% — f =^^0- ; hence 36 is |^ of the number sought. A, 160. 

76. What number i^i. that, which, be. ng increased by -^, jy 

Ui\ i of itself, the smn will be 131 ,? Ans. 73tW 

The eleven foregoing questions afe usually performed by ft 

n;> called Position^ but this method of solving thetfi Sy finM> 

'4 'ici b preferable. , 

VV. ,A hare starts up 12 rods before a hunter, and scuus away 



QUESTIONS. mt 

Mt the rote of 10 miles an hour ; now, if the hunter does not 
•change his place, how far will the hare get from the hunter in 
45 seconds ? jI. 5^ rods. 

78. If a dog, by running 16 miles in one hour, gain on a hare 
6 miles every hour, how long will it take him ti» overtake her, 
provided she has 52 rods the start ? A. 97^ secorwis 

79. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him till she has been up 45 seconds ; she scuds away 
at the rate of 10 miles an hour, and the^ do^ afler her at the 
rate of 16 miles an hour ; what space will the dog run before 
he overtakes tlie hare ^ •^. 138 rods, 3 yards, 2 feet. 

80. A gentleman has an annuity of i|20()0 per annum ; I wish 
to know now much he may spend daily, that, at the year's end, 

le poor 




lays >-12. For % 
days?-20. For 10 years, 10 mo. and 10 days?-391. For 5 

Sears, 5 mo. and 5 days ?-l 9550. For G years, 6 mo. and 6 
ays F-234G0. For 4 years, 4 mo. and 4 days ?-15C40. 

A. Total, $089,70 
. 82. What is tlie present worth of $3000, due 2^ years hence^ 
discounting at 6 per cent, per annum ? A. $"i608,095-f-. 

83. Suppose A owes B $1000, payable as follows ; $200 in C 
mo., $400 in 8 mo., and the rest in 12 mo. ; what is the equateil 

time for paying the whole .' A. 8|- months. 

84. How many bricks. 8 inches long, 4 iuches wide, and 2^ 
inches thick, will it take to build a house 84 feet long, 40 feet 
wide, 20 feet high, and the walls to be 1 foot thick .'* 

The pupil will perceive that he must deduct the widtl. of the 
wall, that is, 1 foot, from the length of each side, because the 
inner sides are 1 foot less in length than tlie outer sides. 

A. 105403 Urick 
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APPENDIX. 



ALLIGATION. 

H liXXXII. Alligation is the method of mixing several 
simples of different qualities, so that the compound, or com- 
position, may be of a mean or middle quality. 

When the quantities and prices of the several things 
or simples are given, to find tlie mean price or mixture 
compounded of them, the process is called 

ALLIGATION MEDIAL. 

.1. A fanner mixed together 2 bushels of rye, worth 50 cents a buthel, 4 
biuhcls of corn, worth GO cents a bushel, and 4 bushels of oats, worth 30 ctoti 
a bushel: what is a bushel of this mixture worth ? 

In this example, it in plain, that, if tlic cost of the whole be divided by tlci 
whole number of bushels, the quotient will be the price of one bushel of th« 
mixture. 

9 bushels at $,50 cost $1,00 

4 $,C0 . . $240 

4 $,30 . . $1^ 

~ $4,60 H- 10 8 46 eta., Jtns, 

10 $4,G0 

Rule. Divide the whole cost by the whole number of 
bushels, &c. ; the quotient will be the mean price or cost of 
the mixture. 

S. A grocer mixed 10 cwL of su^r at $10 per ewt., 4 ewt. kt $4 per ewt^ 
ana 8 ewt. at $7^ per ewt. : what is 1 ewt. of this mixture worth ? and what M 
5 ewt. worth.' Ji. 1 ewt. is worUi $8, ond .5 ewt. is worth $40. 

3. A eomposition was made of 5 !bs. of tea, at $l| per lb., V lbs. at $IydO per 
lb., and 17 .im. at $1^ per lb. : what is a pound of it worth? 

A $1,546^2;, +. 

4. IfSO bushels of wheat, at $],!)5 per bushel, be mixed wilSi 15 busiioUof 
r^, at 65 cents per bushel, what will a bushel of this mixture be worth ? 

A $1,135^ -K 

5. If 4 lbs. of goM, of 23 carats fine, be melted with 9 lbs. 17 carata fine, what 
will be the fineness of this mixture ? Jl. 91 carats. 
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ALLIGATION ALTERNATE. 

IT liXXXIII. The procees of finding the proportional 

quantity of each simple, from having the mean *>ric j or rate, 

and tJie mean prices or rates of the several aim? Ics given, is 

called ^Itigafion ^Itemaie ; consequently, it is the reverse 

of^UiffatiMk Medudn and ma.>r >a^ ^n^^X^n i^« 



ALLIGATION ALTERNATE. iUZ 

1 A fbrmer bu oats, worth 25 centi a bushel, which he wishes to mix sritb 
corn, w^rth 50 cents per bashol, so that the mixture may be worth 30 cents per 
Ashet ; what proportions or quantities of each must he take ? 

In this example, it is pkun, that, if the price of the corn had been 35 cents, 
Ihat is, had it exceeded the price of the mixture, (30 cents,) just as much as it 
falls shert, he must have talien equal quantities of each sort ; but, since the 
difference between the price of the com and the mixture price is 4 times ai 
aiucn as the difference between the price of the oats and the mixture price, 
consequently, 4 times as much oats as corn must be taken, that is, 4 to 1, or 4 
bushels of oats to 1 of com. But since we determine this proportion by thv 
mflerences, houce these differences will represent the same proportion 

These are 20 and 5, that is, 20 bushels of oats to 5 of com, which are th« 
auantities or pro|)ortions required. In determining these differences, it will bm 
nrand cocTaniont to write them down in the following manner : 

OPERATION. '^ ^^" ^ recollected, that the difference be- 



Cts. Bushels. 



»5l^i:1S^»'- 



tween 50 and 30 is 20, that is, 20 busheU of oats, 
which must, of course, stand at the right of the 
25, the price of the oats, or, in other words, od- 
posite the price that is connected or linked wita 
the 50 f likewise the difference between 25 and 
90 =: 5, that is, 5 bushels of corn, opposite the 50, Tthe price of the corn.) 

The anawer, then, is 20 bushels of oats to 5 busnels of com, or in that pro- 
ftprtion. 

By this mode of operation, it will be perceived that there is precisely a* 
much gained by one quantity as there is lost by another, and, therefbre, tb^t 
fain or loss on the whole is equal. 

The same will be true of any two ingredients mixed together in the same 
sray. lu like manner the proportional quantities of any number of simples maf 
be determined ; for. if a less be linked with a greater than the mean price, thei* 
will be an equal balance of loss and gain between every two, consequently an 
•qual balance on the whole. 

It is obvious, that this principle of operation will allow a great variety of 
•nswers ; for, having; found one answer, we may find as many m ire as wo 
please, by only multiplying or dividing each of the Quantities found by 2, or ^ 
or 4, &c. : for, if 2 quantities of 2 simples make a balance of loss and gain, »« a 
respects the mean price, so will also the double or treble, the J, or | part, or 
any other ratio of these quantities, and so on to any extent whatever. 

Proof. We will now ascertain the correctness of the foregoing operatioa W 
Ao last rule, thus : 

20 bushels of oats, at 25 cents per bushel, = $5,00 
5 corn, at50 =:$3,50 

25 25)7,50(30 

75 
Jtni, 30 cents, the price of the mixturo. — — 



Hence we derive the following 
RULE. 

Reduce the several prices to the same denomination. 

Connect, by a Ime, each price that is less than th 
mean rate, with one or more that is greater, and each prictt 
greater than the mean rate nvith one or more that is less. 

Place the difference between the mean rate and that 
of each of the simples opposite the price with which thev 
are connected. 
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Then, if only one difference stands against any pnc«^ 
it expresses the quantity of that price ; but if there be sev 
^al, their sum will express the quantity. 

Si. A merchant hoa soveral sorts of tea, some at 10 a., some at 11 ■., 101110 ■! 
J8 8., and some at d4 s. per lb. ; what proportions of each must be taken tm 
make si compoeition worUi 12 s. per lb. ? 

OPERATIONS. 



s. 
'•10- 



m 



11- 

13- 
14- 



Iba. 
-2> 



3 



Ok, 
Jins. 12^ 



s. 
10- 

11- 

13- 
14- 



Ibs. 

-8 + 1 



3^ 
3 



«2J 



Vjhu 



. 3. How much wino, at 5 s. per gallon, and 3 s. per gallon, must be miiM 
together, that tiio compound may be worth 4 s. per gallon ? 

A. An equal quantity of each sort. 

4. How much com, at 4Si eeats, 60 cents. 67 cents, and 78 cents, per bushel, 
mvst bo mixed together, that tlw conipounci may be worth 64 centa per bushel ' 
wf . 14 bushels at ^ cents, 3 bushela at 60 cents, 4 bushels at 67 cents, aad 2l 
bushels at 7B cents. 

5. A grocer would mix different quantities of sugar ; viz. one at 20, one a 
S3, and on» at S6 cents per lb. j what ouantity of each sort must be taken tt 
make a mixture worth SS cents per lb. r 

j9. 5 at 90 cents, 2 at 23 cents, and 2 at 26 cents. 

6. A jeweller wishes to procure gold of 20 carats fine, from gold of 16, 19, 21« 
and 34 carats fine ; what quantity of eacU must he take r 

j9. 4 at 16, 1 at 19, 1 at 21, and 4 at 24. 

We have seen that we can take 3 timea, 4 times, |, |, or any proportion of 
each quantity, to form a mixture. Hence, when the quantity of one simple if 

{;iven, to find the proportional quantitier aC any compound whatever, after 
laving found the proportional quantities by th* last rule, we have the followiiif 

RULE. 

As tne PROPORTIONAL QUANTiTir of that price whose 
cpiantity is given : is to each prop )ational qyANTirr 
: so is tlie given quantity : to the qxjantities or pro- 
portions of the compound required. 

7. a grocer wishes to mix I gallon of brandy, worth /f s. per gallon, wttk 
rum worth 8 s., ao that the mixture may be worth 10 s. per gallon ; how maek 
rum must be taken .' 

By the last rule, the differences are 5 to 2 ; that is, the pr<Mmrtions are 2 off 
lirandy to 5 of rum : hence he must take 2|^ ^Qons of rum for every gallon of 
brandy. JS. 2^ ^llons. 

8. A person wishes to mix 10 bushels of wheat, at 70 cents prr bushel, with 
*je at 48 cents, com at 36 cents, and barley at 30 cents per busb^l, so that a 

uflhcl of this mixture may be worth 38 cents ; what quantity of earn mosl bt 
taken ? 
We find by the last rule, that the proportions are 8, 2, 10, and 32. 
Then, as 8 : 2 : : 10 : 24 bushels of rye. ) 

8 : 10 : : 10 : 12{ bushels of com. >Jiiu. 
6 : 32 :: 10 : 40 bushels of barley. ) 

9. How much water mnst be mixed with 100 gallons of mm, worth 90 OMMi 
Iter gallon, to reduce it to 75 cents per gallon ? wf . 90 gallons. 

10. A rrocer mixes teas at $1^, $1, and 60 cenU, with 20 lbs. at 40 oaKto 
per lb. : ho\f mach of each sort mxul ii« \»kA Xa tqma >3ba vsas^inavtsaa. wwtl 

We&attpetlb.^ v«. 20at%l^,l<!i«xV>vD^^^^^^^^* 



INVOLUTION. 245 

II. A grocer has currants at 4 eenta, 6 centi, 9 cents, and 1] cents per Ib^ ; 
fend he wishes to make a mixture of 340 Ilis., worth 8 cents por Ih. ; how many 
ettrrants of each kind must he take ? — In this oxample, we can find the propot- 
tional qnantities by linking, as before ; then it is 'plain that the:; sum will ha 
in the same proportion to any partof tiieir sum, as the whole compound is to 
any part of the compound, which exactly 4ccords with the pnrinciple of 
Fellowship. 

Hence we have the following 

RULE. * • 

As the sum of the proportioptal quArvTiTiES &und by 
lixikin^, as before : is to each proportional quantity 
:: BQis the whole quantity or compound required : to 
the REQUIRED QUANTITY of each. 

We will now apply this rule in performing the last question. 

10 : 3 : : 240 : 72 lbs., at 4 cts.' 
10:1 :: 240: 24 lbs., at Gets. 
10 : 2 : : 240 : 48 lbs., at 9 cts. 
10 : 4 : : 240 : 96 lbs., at 11 cts. 
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12. A grocer, having su^rs at 8 cents, 12 cents, and 16 cents per pound, / ^ • I 
wishes to make a composition of 120 lbs., worth 13 cents per pound, without 
gain or loss ; what quantity of each must be taken f 

A. 30 lbs. at 8, 30 lbs. at 12, and 60 lbs. at 16. 

13. How much water, at per gallon, must be mixed with wine, at 80 cent* 
per gallon, so as to fill a vessel of 90 gallons, which may be offered at 50 ceata 

per gallon ? A. 56^ gallons of wine, and 33^ gallons of water. 

14. How much gold, of 15, 17, 18, and 22 carats fine, must be mixed together, 
to form a composition of 40 ounces of 20 carats fine ? 

. • ^ jir. 5 oz. of 13, of 17, of 18, and 25 oz. of 23. 

I » V J : c I INVOLUTlbN. [ : \- - 1 A + y- ! 



to- 



IT liXXXIV* Q. How much does 2, multiplied into itself, or by a, 
make '/ 

Q,. How much does 2, multiplied into itself, or by 2, and that product by 
2, make 7 

. CI. When a nuniber is multiplied into iisclf once or more, in this mannei 
what is ilic process called 1 

A, Imwlution, or the jRaiains^ of Pmvcrs, 

Q. What is the number, before il is multiplied Inio itself, called? 

A. The first power, or root. 

What are the several pioducia called 7 

A. Powers. 

U. Ill mulilplyinc' G by 6, that is, 6 Into iLsclf, making SC, we use 6 twice* 
what, ihp',, is 30 r.alliid ? 

A. The second power, or square of 6. 

Ci \V!;ai i.s ilu? £jf-(i)iui |*uvvor, or ^iuare of 8 ) 10 ? 12? 

A. G4. 100. 144. 

9J • ^ 
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H- In muHiplyinff 3 by 3, making 9, and the 9 also by 3, making S?7, W6 vm 
tli(} 3 three times } what, then, ii the S7 called? 

A. The tliird power, or cube of 3. 

Q. What is tlie tiurd power of 3 ? 3 ? 4 ? 

A. 8. 27. 64. 

Q. What is the figtire, or number, called, which denotes the power, aa 3l 
power, 2ii power, &c. ? 

A, The index, or exponent, 

Q. When it is required, for instance, to find the third power of 3, what ll 

the index, and what is the power? 

A. 3 is the index, 27 the power. 

Q. This index is sometimes written over tlie number to be multiplied, tlraa^ 
J* ; what, then, is the power denoted by 2*? 

A. 2x2x2x2 = lf>. 

Q. When a figure has a small one at the right of it, tkus, 6^, what does tt 
mean ? 

A. The 5tli power of 6, or that 6 must be raised to tin 
5th power. 

1. How much is 12^, or the square of 12 ? jf . 144. 
9. How much is 4^, or the square of 4? A, 16. 

3. How much is 10^, or the sq[uare of 10 ? Jl, 100. ,. 

4. How much is 4^, or the cube of 4 ? Jl. 64. 

5. How much is 1*, or the 4th power of 1 ? A. 1. 

6. What is the biquadrate, or 4th power, of 3 ? jf. 81. 

7. What is the square of ^? •§? .^* j-. ^^ 

& What is the cube of j^/ § ? ^ .' jS, ^. ^. ^. 

0. What is the square of ,5? 1,2? j9. ,25. 1,44. 

10. Involve 2 to the 2d power ; 2 to the 3d power. jS, 4, 8. 

11. Involve -^ to the 2d newer ; -^ to the 2d power. A. -gV. y^iy* 
ISS. Invohre |- to the 2d power. A. -^ =s j.. 

I3i. Involve ^ to the 2d power. A, ^. 

14. What is j- , or the square of J ? A. X, 

15. What is the value of -^^ ? A. ^. 

Ifi. What la the value of ^ ? A. -J^, 

Exercises for the Slate. 

1. VThat is the square of 900 ? A. 810000. 
S8. What is the cube of 211 ? A. 9393931. 

3. What 18 the biquadrate, or 4th power, of 80 ? A, 4O9CQ00O. 

4. W*lial is the sursolid, or tlie 5th power, of 7? A, 16807. 

5. Involve J-,}-, g-, -^^ each to the 3d power. A» -ff JJ-^ M4» 

6. VVhat is the square of 5| ? A. 301. 

7. What is the square of 16^ ? A. 272|. 

8. What is the value of 8^? jf. 32768. 
6. VMuii is the value of 10« I A. KXMO. 

JO. What if the value of G^ ? A. '^SS^ 
U. WhAi i« tiio cttb« of^2 A. Vsfiie^ 
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EVOLUTION. 

IT LXXXy. Q. What number, multiplied into itself, will mako Itf 
Ifc&t itk what is the first power or root of the squaro number 16 ? 

JL 4. 

Q. Why? 

A, Because 4 X 4= 16. 

Q. What number multiplied into itself three times, i^ill make 37? that !■« 
what is the 1st power or root of the cubic number 27 ? 

A. 3. 

Q. Why? 

A, Because 3 X 3 X 3 = 27. 

Q. What, then, is the method of finding; the first powers or roots of 9d, till, 
A;c., powors called? 

A, Evolution, or the Extraction of Roots, 

Q. In Involution we were required, with the first power or root being givon, 
to find higher p wers, as 2d, 3d, Ace., powers ; but now it seems, that, with th« 
Sd, 3<], &.C., powers Iming^ given, we are required to find the 1st power or root 
•fain ; how, the;i, does Evolution differ from Involution ? 

A, It is exactly the opposite of Involution. 

Q. How, then, may EvoluMon be defined ? 

A, It is the method of finding the root of any number. 

1. What is the square root of 144? Jl. 12. 
Q. Why? 

A. Because 12 X 12= 144. 

9 What is the cube root of 27 ? ^. 3. 
Q. Why ? 

A, Because 3 X 3 X 3 = 27. 

3. What is the biquadrate root of 81 ? jtf. 3. 
Q. Why ? 

A, Because 3 X 3 X3 X 3 = 81. 

We have seen, that any number- may be raised to a perfect power by Inri>. 
lution ; but there are many numbers of which precise roots cannot be obtained j 
AS, for instance, the square root of 3 cannot he exactly determined, there being 
CO number, which, by being multiplied into itself, will make 3. By the aid of 
decimals, liowever, we can come nearer and nearer, that is, approximate 
towards the rout, to any assigned degree of exactness. Those numbers, wboM 
roots cannot exactly be determined, are called Surd Roots, anu those, whose 
roots can exactly be determined, are called RATiotvAL. Roots. 

To show that the square root of a number is to bo extracted, wn prefix thin 
character, y^. Other roots are denoted by tlie same character with the index 
of the required root placed befnre it. Thus, ^/ 9 signifies that the square root 
•f 9 is to bo extracted ; 3^27 signifies that the cube root of 27 is to be e3b> 
tracted ; 4^ G4 = the 4'.h root of 64. 

When we wish to exp''es8 the power of several numbers that are connected 
tegother by these signs, 4~ i — > icc^ a vinculum or parenthesis is csed, drawici 
from the top of the sign of the root, and extending to all the parts of it j tbiil| 

*lio cube root of 90 — 3 u expressed thus, '<v^30 — 3t &c. 
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EXTRACTION OP THE SQUARE ROOT. 

IT LiXXXYI. Q We hare seen (IT LXXXV.) that th« root of any 
Bttmber Is its Ist power ; also that a square is the 2d power : what, then, is to 
Im done, in order to .find the 1st power j that is, to extract the square root of 
any number ? 

•/$. It IS only to find 'that number, which, being multiplied 
into itself, will produce the given number. 

Q. We have seen Oi LXXIX.) that the process of finding the contents of a 
■quare consists m multiplying thetengtti of one side into itself; when, then, 
the contents of a square are given, how can we find the length of paclt side ? or, 
to illustrate it by an example, If the contents of a square figure be 9 feet, what 
must be the length of each side ' 

A. 3 feet 

Q. .Why ? 

•^. Because 3 feet X 3 feet = 9 square feet. 

Q. What, then, is the difference in contents between a square fi^nre whoM 
ndes are each 9 feet in lengthj ami one which contains only 9 square feet ? 

w3. 9X9 = 81 — 9 = 72. 

Q. What is the diflforcnce in contents between a square figure contaioing 3 
•quare feet, and one whose sides are each 3 feet in length ? 

w3. 6 sqXiare feet 

Q. What is the square root of 144? or what is t^e length of each sida of a 
figure, which contains 144 square ieet ? 

•/$. 12 square feet 

Q. Why? 

ji. Because 12 X 12= 144. 

Q. How, then, may we know if the root or answer be right ? 

•d. By multiplying the root into itself; if it produces the 
given number, it is right 

Q. If a square garden contains 16 square rods, how many rods does it meaa 
ore on each side ? and why ? 

•^. 4 rods. Because 4 rods X 4 rods =j: 16 square rod& 

1. What is the square root of 64? and whv? 
S. What is the square root of 100 ? and why ? 

3. What is the square root of 49 ? and why ? 

4. Extract the square root of 144. 

5. Extract the square root of 36. 

6. What is the square root of 3600? 

7. What is the a({uare root of ,25? A, fi. 

8. What IS the square root of 1,44? A. 1,3. 

9. What is the value of ^25 ? or, what is the sqoara root of 35 f 

10. What is the value of -v' ,4 ? Ji. ,2. 

11. What u the square root of ^ ? jS. ^. 
13. What is the value oT^^? A. ^. 

13. What is the square root ot\ of ^ ? A, |-. 

14. What is the square root of 6^ ? V^j^ == V"^ =s ^==9^, jAm> 

15. What is the value of V f of § ? A f . 

16. What is the square root of 30^ ? 

17 What is the difference between the square root of 4 and the ■qnare oT^f 
•tf'ff n^h jfl tJie nuu« tinD{^, wVial w lY^a d!\tr<^t«TAA\AV«««w «; K^xAA* { 
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la. Wlnt b the diflTeraaca between ^9mA^! 
UH What it tlfe aiflTerenee between ^ 16 and ^9 ? 

9^. Wha* it the difierence between V^ <uid -f^* ? .tf. 0. 

SI. There .s a square room, which ia ctljiiiated to accoiiJBodata 100 lehol- 
n; how raaov can sit on one side f 

99. If 4U0 tioys, having collected tosether to perform some military evoio* 
tioDS, should wmh to march through me town in a solid phalanx, or square 
body, of how many must the first rank consist .' 

SB. A general liafl.400 men j how many must he place in rank and file to fom 
tftem into a square ? 

94, A certain square pavement contains 1600 square stones, all of the Muno 
«ize ; 1 demand how many are contained in one of its sides ? j9. 40. 

S^. A man is desirous of making his kitchen garden, containing S|^ acres, or 
400 rods, a complete snuare ; what will be tlie length of one side? 

95, A square lot of land is to contain 22^ acres, or 3600 rods of ground ; but, 
br the -sake of fruit, there is to be a smallei square within the larger, which is 
to contaia 235 rods : what is the length of each side of Irath squares ? 

Jl. 60 rods the outer, 15 rods the inneiu 

Exercises for the Slate, 

*. If a sqnare field contains 6400 square rods, how many rods in length doM 
t Bteasore on each side ? JS. 80 rods. 

2. How many treei in each row of a. square orchard, which contains SSiDO 
Jrees ? j9. ^ trees. 

3. A general has a brigade consisting of 10 regiments, each regiment of 10 
•ompanies, and each company of 100 men : how many must be placed in raak 
•ad file, 'to form them in a complete square ? j9. 100 mien*. 

4. What is the square root of 2500 > Jl. 50. 

5. What is the 1st power of 1000000^? ^. 1000. 

6. What is the value of j^ 360000 ? ./f. 600. 

7. IVhat is the difference between the square root of 36 and the Square of 
mi A. 1290. 

• 8. What is the diflference between V 4900 and 4900* ? A, 94009930. 

9. What is the diflference between ^81 and 81^ ? A, 6553. 

10. What is the difference between V-j^ and -j^' ? 

•A = f . "d ^' = lifF i *•"• § - Til F = A^ = If . ^ 
11 Wliat is the difierence between ^JLwaA -^s-'^ A, 444>'. 
19. What is the amount of ^ 4 and «/ 9 ? A, 5. 

13. What is the snm ot^4 and 9^ ? A, 83. 

14. What is the amount of V lH)A and ^'9781' A. 29. 

15. What is the length of one side of a square garden, which contains BBt 
flgnare rods ? in other words, what is the sanare root of 1996 ? 

In this example, we have a little difllcttltv in ascertaitiing the root. Thity 
Mrhaps, may be obviated by examining the f^re on the following page, (which 
lB4n the form of the garden, and supposed to contain 1996 square rods,) and 
earefolly noting down the operation as wo proceed. 

OPERATIONS. In this example, we know that 

Ist. 2d. the root, or the length of one sidd 

Square Rods. Sqnare Rods. of the garden, must be greatet 

30)1296(30 3)J»6(36 than 30, for 30* = 900, and lesi 

900 9 than 40, for 40* = 1600, which is 

— — -— — greater than 15296 ; therefore, m 

9-1*6 = 06)396(6 66)396 iaiLe30^\ih«\«M.«xA^Vsit»s^^«^ 

396 396 ii%\»c»»%»JkvNiTv\»\\.^'^W 
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90 rods. 


6 rods. 


• 


30 
B « 

180 


6 
C 6 

36 


A 


D 


1 


Rodi. 

30, length of A. 
30, breadth of A. 


30 
6 




900, sq. rods in A. 


180 



CQ 



FIG. form of a (^notient in divitrfHi ^ 

(See Operation Ist.) ; then, «uo> 
trading Uie square nf 30^ =■ 9U0 
. sq. ro(ts,from 1296 sq. rods, leavef 
•^ 39G sq. rods. 

S The pupil will bear in mind, 
® that the Fig. on the lefl is in the 
form of the garden, and contains 
the same number of square rods, 
viz. 1296. This figure is divideo 
into parts, called A, B, C, and D. 

fit will be perceived, tliat the 900 
^ square rods, which we deducted, 
are found by multip!ying the 
length of A, lieing 30 rods, by tlie 
breadth, being also 30 rods, that 

is, 30* = 900. 

To obtain the square rods ii 
B, C, and B, tlio remaining parts 
of the figure^ we may multiplv 
30 rods. 6 rods. the length of each by Uic breadth 

of each, thus; 30 x G = 180, 
« X 6 ::= 36, and 30 X 6 = 180 ; then 180 + 36 -f- 180 = 396 square rwls ; or, 
ftdd the lengtli of B, that is, 30, to the length of D, which is also 30, making 
80 ; ur, which is the same thing, we may double 30, making GO ; to this add the 
lenjgth of C 6 rods, and the sum is 66. Now, to obtain the square rods in the 
whole length of £, G, and D, m'o multiply their length, 6 rods, by the breadth 
•€each side, tlms, 66 X 6 = 396 square rods, the same as before. 

We do the same in the operation ; that is, we first double 30 in the quo- 
tient, and add the 6 rods to the sum, making 66 for a divisor ; next, multiply 
66, the divisor, by 6 rods, the width, making 396 ; then, taking 396 from 390 
leaves 0. 

The pupil will perceive, the only difference between the 1st and 2d operas 
lion (which see) is, that in the ild we neglect writing the ciphers at the right 
•f the numbers, and use only the significant figures. Thus, for 30 + 6, we 
write 3 (tons) and 6 (units), which, joined together, make 3U; for 900, wo 
write 9 (hundreds^ This is obvious from the fact, that the 9 retains its 
place under the Q (hundreds). Instead of 60 -\- 6, we write 66. Omitting th» 
ciphers in this manner cannot reasonably make any difference, and, in fact, it 
A>es not, for the result is the same in both. 

By neglecting the ciphers, we may, perhs^, be at a loss, sometimes, to <!»■ 
tefmine where we must place the stjuare number. In the last example, w« 
knew where the square of the root 3 (tens) = 9 (hundreds^ should he pl^icedL 
for the ciphers, at the right, indicate it ; but had these ciphers been dro|^ed, 
we should, doubtless, have hesitated in assigidng the 9 its proper place. This 
(UfSeulty will be obviated by observing what follows. 

The square of any number never contains but twice aa many, or at least hot 
Me figure less than twice as many, figures as are in the root. Thus, ths 
■quare of the root 30 is 900 ; now, in 900 there are but three figures, and in 30^ 
(wo figures ; that is, the square of 30 contains but one figure more than 30. Wo 
will take 99, whose square is 9801, in which there are four figures, and in its 
root, 99, but two ; that is, there are exactly tM'ice as many figures in the squaiv 
0601 as are in its root, 99. This will be equally true of any numbers whateveib 

Hence, to know where to place the several square numbers, we may poini 
dfthe figures in the given nttmbor into periods of two figures each, commencinc 
with the units, and proceeding towards tbf» 'e< i And. since the value of ootb 
wkole numbers and decimals is iKteniiiuea by their aistance from the unite* 
•lace, consequently, when there are decimals in the ciiren numlier, we may 
•e^'a at the units* place, and ^ov^A off* the ft^res towards the right, in the saa* 
Jfecaner as we point off wbo\e imuvbon VoN««xd& >>\« \«^ 

Breach of the preceding opctax\ou«>\\vfttwj^* ^\A >^»x. ^% vsrtc^'«iik>ii 
KDb OT, IB other woiA ih«toii8;i:kkot«%fi:^%>A»«&^^«tt^K^>»^^»^ 
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PROOF. Thii work mar now be nrored by adding tog^ether all the tqQaN 
fodi contained in the several parts of tiie figure, thus :— 

A coDta.iM 30 X 30 =r 900 square rodn. 

B 30 X 6 == 180 Or, by Tnvolution, 

C 6X 6= 36 36X36=: 1396, Jlnt,, m beflbn. 

O 30 X 6=rl80 

1296 square rods. 
From these iUustratione we derive the following 
RULE. 

Point off the g^ven number into periods of two ^gvareu 
eacli, by putting a dot over the units, another over the hun- 
dreds, and so on ; and, if there are decimals, point them 
in the same manner, from units towards tlie right hand. 
These dots show the number of figures of which tlie root 
vill consist 

Find the greatest square number in tlie left-hand period, 
ftnd write its root as a quotient in division ; subtract Uie 
square number from the left-hand period, and to the 
remainder bring down the next right-hand period for a 
dividend. 

Double the root (quotient figure) already found, and plaee 
it at the left of the dividend for a divisor. 

Write such a fi^re at the right hand of the divisor, aZso 
the same fi^re m the root, as, when multiplied into the 
6vmoT thus mcreased, the product shall be equal to, or next 
less than the dividend. This quotient figure will be tho 
second figure in the root 

JVoto.— The figure last described, at the right of the divisor, in the second 
Operation, is the 6 rods, the width, which we add to GO, making 06 ; or. omit- 
Ong the iii CO, and annexing 6, then multiplying 66 by 6, wo wrote the 6 m 
ibe quotient, at the right of 3, maJcing 36. 

Multiply the whole increased divisor by the last quotient 
figure, and write the product under the dividend. 

Subtract this product from the dividend, and to the 
temainder bring down the next period, for a new dividend. 

Double the quotient figures, that is, the root alresdy 
Idond, and continue the operation as before, till all tw 
pteiodA are brought down. 
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Moii€ Exerciseifor thi Slaie, 

IC What If the •qnare root of 65536? 

OPERATION. PROOF. 



3)6553i(S56,wSM. 



956 

S96 



45)955 
895 



906)9036 
3036 




t What {■tboiqaafe root of 6480,95? 

OPERATION. 

8)6486,95(80Aw8m. 
64 



1605)80,25 
80,95 

0000 



PROOF. 

80,5 
80^ 

4095 
6440 

6480,95 



18. What ii the iquare root of 470506? A. 686. 
10. What is the square root of 1048576? Jl. 1094. 
90. What is the square root of 9195764? jS. 1458. 
fil. What is the square root <>r 6718464? Jt. 9599. 
99. What is tiie square root of 93059304 ? Ji. 4809. 

93. What is the square root of 4294967996 ? Jt., 65536. 

94. What is the square root of 40? 

In this example, we have a remainder, after obtaining one figure in the reel. 
fn such cases, we majr continue the operation to decimals, by annexing tw» 
ciphers for a new period, and thus continue the operation to any aesignable 
dame of exactness. But since the last figure, in every dividend thus formed, 
will alwajTs be a cipher, and as there is no f^re under 10 whose square num- 
ber ends in a cipher, there will, of course, bo a remainder ; consequently, the 
pupil need not expect, should he continue the operation to any extent, ever to 
obtain an exact root. This, however, is by no means necessary ; for annexing 
only one or two periods of ciphers will obtain a root auflSeiently exact At 
almoat any purpose. A. C,3945 -f-. 

95. What is the square root of 30 ? A, 5,4779. 

96. What Is the square root of <^^? A. ^ss^. 

Or, we may reduce the given fraction to its loweat temia beffwa tba iMt ii 
Mttneted. 

'llius, V-^^ = '^ i" = }> ^^'i ** iMfcra 
•7. What ia the eqiiaie root of j^/^? ^' ^ 
9B, What if the square root of ^^ ? A, f . 

t9. What is the square root 0^ 12^1^21 ^ '^* T^l * 
If the fVaetion be a surd, the easiest method of proceediAg will bo to 
It to a decimal first, and extract its root afterwards. 



M. What ii the square root of ^ ? A, ,9198 -^ 
9L What ia the tquaxa root ot ^) A. JVSIV-V 
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93. What is the square rout of .^ t A, ,83205. 

33. What 13 the square root of ^^OJ ? 

In this exampUi, it wiil be best to reduce the mixed number to an impropet 
fraction, before extracting it« root, after which it may be converted into a 
ouzed number again. A, SOj^. 

34. What is the square r«ot of QlSp^ ? A, 3&|. 

35. A geneful has an army of 5G25 men ; how manf must he place in rank 
and file, to form them into a square ? ^^^S& =s 75, nAna. 

36. A squiire pavement contain;) 24336 square stones of equal siae ; how 
many are contained in one of its sides? A. 156. 

37. In a circle, whose area, or superficial contents, is 4096 feet, I demand 
what will bo the length of one side of a square containing the same numbor of 
feet? A, 64 feet. 

38. A gentleman has two valuable building spots, one containing 40 square 
rods, and the other 60, for which his neighbor offers htm a square field, con- 
taining 4 times as many square rods as the building spots ; how many rods in 

lei^th must each side of this field measure ? v^40 -J- 60 X 4 = 20, An», 

^. How many trees in each row of a square orchanl, containing ]440§ 
trees? A. 120 trees. 

4D. A certain square garden spot measures 4 rods on each side ; what will 
be the length of one side of a garden containing 4 times as many square rods? 

A. 8 rods. 

41. If one side of a square piece 4)f land measuro 5 ro<ls, what will the side 
of one measure, which is four times as large ? 16 times as large? 36 timet as 
larze? A. 10. 20. 30. 

ASl. A man is desirous of forming a tract of land, containing 140 acres, 9 
toods and 20 rods, into a square ; what will bo the length of each side ? 

A, 150 rods. 

43. Tho distance from Providence to Norwich, Conn., is computed to bo 45 
■riles ; now, allowing the road to be 4 rods wide, what will be the length of 
•DO side of a square lot of Ituid, the square rods of which shall be equal to Um 
t^uare rods contained in said road ? A. 240 rods. 



EXTRACTION OF THE CUBE ROOT. 

IT liXXXVII. Q. Involution, (IT LXXXIV.,) you doubtless ri 
leet, is the raising of powers ; can you tell me what is the 3d power of 3, and 
what the power is called? 

A, 27, called a cvht, 

Q. Evolution (IT LXXXVII.) was defined to be the extracting the 1st powar 
•r rooU of higher powers; can yo« tell me, then, what is the cube root of 9T? 

Q. Why? 

A. Becat'se 3 X 3 X 3, or, expressed thus, 3'= 27. 

Q. What, then, is it to extract the cube root of any numlier? 

A, It is only to find that number, which, being multiplied 
into itself three times, will produce the given number. 

Q. We have seen, (IT LXXX.,) that, to find the contents of solid bo4!w« 
■noh as wood, for instance, we multiply tho length, breathh and depth t». 

Ether. ^ These dimensions are cailed cubic, because, by being tiius mulripUftA, 
ey do in fact contain so many solid feet, inches, ^.,ai am ^aorowwA V^> W i a. 
product ; but what do yoa suppow the aViape w % loVui \MA^\»^^Noriik Nsk ^a. 
•jcaet cube? 
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A, It must have six equal sides, and each side ainst b« 
an exact square. Stt block A, which accompanies thi$ 
ngork, 

Q. Now, vince the len^h, broadth and thiclcness of any regular cube ar» 
exactly alike, as, for instance, a cubical blockj which contains 27 cubic fee^ 
ean you iulbnn mo what ia the leugth of one sido of tills block, and what the 
length may bo called ? 

•^. Each side is 3 feet, and may be called the cube roo^ 
of 27. 

Q. Why? A Because 3* = 27. 

Q. What is the length of each side of a cubical block containing 64 c«bla 
mefaes ? Ji, 4 mchos. 

Q. Why ? Jt. Because 4 X 4 X 4, or 4^ =3 64 cubic inches. 
Q. What is the cube root of 64, then ? Ji. 4. 

Q. Why ? A. Because 4^ = 64. 

Q. What is the length of each side of a cubical block containing 1000 cubic 
feet? Jl. 10. 

Q. Why ? ^. Because lO' = 1000. 

1. In a square box which will contahi 1000 marbles, how many will it take 
lo reach acrues- the bottom of the box, m a straight row ? A. 10. 
8. What is the ditference between the cube root of 27 and the cube of 3? 

A. 34. 

3. What is the difference between 3^8 and 2^ ? A. 6. 

4. What is the difference between 3:^] and l'? A, 0. 

5. What is tiie difference between the cube root of 27 and the aquare leol 
«/9? A. 0. 

6. What is the difference between 3^8 and ^4? ./f . 0. 

OptraHon by Slate BlustraJUdL, 

7. A man, having a cubical block containing 13834 cubic fbet, vrishes to know 
the length of each side, without inoaauring it j what is the length of each side 
•f said block? 

Should we attempt to illustrate the reason of the rule for oxti acting the cube 
root, by exhibiting the picture of the cube and its vanous parts ou p^ier, it 
irould tend rather to confuse than >ihi»trate the subject. The best method of 
doing it ia, by mukin^ several small blocks, which may be supposed to contain 
a certain proportional number of feet, inches, &c., corresfionding with the op- 
emtron of the rule. They may be made in a few minutes, from a small strip 
of a pine board, with a common pcTrkniie, at the longest, in less time than the 
toaehor can muko the pupil comprehend the reason, from merely seeing the 
picture on paper. In <ieinon8trating the rule in this way, h will be an amosinc 
aad instructive exercise, to both teacher and pupil, and may be comprehended 
by any piipiJ, however young, who is so fortunate as to have pfogressed a* (ar 
«i till:) rule. It will give him distinct ideas respecting the different dimensions 
«f square and cubic measures, and indelibly fix on \i\» mind the reason of the 
rule, consequently the rule itself. But, for the convenience of t«txher8,bloekay 
Hlusirative of the operation of the foregoing example, will accompany this 
work. 

Tlic following are the supposed proportional dimenaiens of the several blocis 
Hsod in the demonstration of the above example, which, when put togetliei^ 
might to make an exact cube, containing 13824 cubic feet : 

Ono block, SO feet long, 20 feet wide, and 20 feet thick : this we will call A. 
Three small hlecks, eaeh SO feet long, 20 feet wide, and 4 feet thick ; each of 
dN»9e we will call 9. 

ThroB wnaller blocks, tt&eh W fettX Vok^< feet wide, aod 4 feet tUek i 
iirikfM wt Witt call C. 
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Ubd 



Ose block, and the •mrjlest, 4 feet long, 4 feet wide, and 4 feet thick *. tbis 
will call D. 



We are now prepared to solve the precedin| example. 
In thiB example, vou recollect, we jrere to find the length of one Bide of tha 
•nbe, containing 13b24 cubic feet. 



OPERATION la* 

ft. 138S4 ( 20, root. 
20?= 8000 

t X 3 X 300s divtaor, 1200)5824(4 

quot. 4 



4800 

9X30X4X4 = 960 

4X4X4 = 64 



Or, 



5824 deducted. 
0000 



The aame operation, by neglecting the ciphers, 
may be performed thus : 



OPERATION 2d. 

13824(20-f4,or24, 
8 

fix 2 X 300 = 1200 ) 5824, dividend. 



root, 
Aiis. 



8X30X 
4X 



X 
X 



4 = 

4 = 


4800 

960 

64 



In this example, wo know 
that one side cannot be 30 feet, 

for 30^ =27000 solid feet, being 
more than 11^824, the given 
sum; therefore, we will take 
20 for the length of one side ol 
the cube. 

Then, 20 X 20 X 20 = 80W 
solid feot, which we mubt, of 
course, deduct from 13824, 
leaving 5824. (See Operation 
Ist.) These 8000 solid feet, 
the pupil will perceive, are the 
solid contents of the cubical 
block marked A. This cor- 
responds with the operation i 
for we write 20 feet, the length 
of the cube A, at the right of 
13824, in the form of a quo- 
tient; and its square, 8000, 
under 13824 : from which sub- 
tracting 8000, leaves 5824, a« 
before. 

As we have 5824 cubic feot 
remaining, we find the sides of 
the cube A are not so long as 
they ought to be ; consequently 
we must enlarge A; but in 
doing this, we must enlarge 
the throe sides of A, in enter 
I that we may preserve the 
eubieal form of the block. We will now place the three blocks, each of which 
a marked B, on the three sides of A. Each of these blocks, in order to fit, 
must be as long and as wide as A ; and, by examining them, you will see that 
this is the case ; that is, 20 feet long and 20 feet wide ; then 20 X 20 = 400, 
the square contents in one B ; and 3 X 400 = 1200, square contents in 3 B9\ 
then it is plain, that 5^4 solid contents, divided by 1200, the square contents, 
will give the thickness of each block. But an easier method is, to square th^ 
Sjjtens,) in the root 20, makinff 4, and multiply the product, 4, by 300, making 
ISOO, a divisor, the same as before. 

We do the same in the operation (which see) ; that is, we multiply the 
square of the quotient figure, 2, by 300. thus, 2x2 = 4x300 = 1200 ; then 
the divisor, 1200 (the square contents) is contained in 5824 (solid contents) 4 
times , that is, 4 feet is the thickness of each block marked B. This quotient 
figure, 4, we place at the riglit of 5824, and then, 1200 square feet X 4 feet, th« 
thickness, = 4800 solid feet. 

if we now examine the block, thus increased by the addition of the 3 Ba« 
we shall see that there are yet three comers not nlled up : these are rt*pr^ 
•ented by the three blocks, each marked C, and each of which, you will bes- 
eeive, is as long as either of the Bs, that is, 20 feet, being the length of A, 
which is the 20" in the quotient. Their thickness and breadth aro the same afl 
tfie thickness of the Bs, which we found, by dividing, to be 4 feet, the last (|u»> 
jlent figure. Now. to gel the solid contents of each of tnese Cs, we multiply 
Hielr thickness (4 feet) by their breadth (4 feet), := 16 square ftet { that iA^t.bA 
e of the hut quotient figure, 4, = 16 ; X\\«^ \^ v^ojua ^mfiwc&ak imm*.''*^ 



5824, subtrahend. 



0000 
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■nltipUed by the length of each, (20 feet,) or, as there are 3, bjr 3 X 90 = 00 . 
\atf which is easier in practice, we may multiply the 2 (tens), m tlie root, 90j 

by 30, making 60, and thia product by 4^ = 16, tlie square contents == 960 solid 
feet. 

We do the same in the operation, by multiplying the S in 20 by 30 = 60 X 4 
X 4 = 960 solid feet, as before ; this 960 we write under the 4800, for we must 
ftdd the several products together by and by, to know if our cube will contain 
all the reauired feet. 

By turning over the block, with all the additions of the blocks marked B and 
C, which are now made to A, We shall spy a little snuare space, which pre- 
vents the figure from becoming a complete cube. The little block for this 
eorner is marked D, which the pupil will find, by fitting it in, to exactly fill up 
this space. This block D is exactly square, and its len^h, breadth, and thick- 
ness are alike, and, of course, equal to the thickness and width of the Cs, that 
is, 4 feet, the last quotient figure ; hence, 4 ft. X 4 ft. X 4 ft. = 64 solid feet in 
the block D ; or, in other words, the cube of 4, (the quotient £gure,) which is 

the same as 4^ = 64, as in the operation. We now write the 64 under Uaa 
060, that this liiay be reckoned in with the other additions. 

We next proceed to add the solid contents of the Bs, Cs, and D togetheij 
thus, 4.')0D -f d60 -f- 64 = 5834, precisely the number of solid feet which wh 
had remaining after we deducted 8000 feet, the solid contents of the cube A. 

If, in the operation, we subtract the amount. 5834, from the remainder or 
dividend, 58S4, we shall see that our ailditions have taken all tliut remained 
after the first cube was deducted, there being no remainder. 

The last little block, when fitted in, as you saw, rendered the cube earn- 
plete. each side of which we have now found to be 20 -j- 4 = 24 feet lon|^ 
which is the cube root of 13824 (solid feet) } but let us see if our cube containi 
the required number of solid feet. 

PROOF. Or, 

1 A, r= 8000 solid feet. By Involution,. 

i S: = IS! slid f"l: 24 x 94 X 84 = .38S4 j ^'l^^ ' 

1 D, =s 64 solid feet. 



13824 \ '^^*^ ^^^^ ^" ^^^ 



I given cube. 
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From the preceding example and illustrations we derive the followiag 

RULE. 

Divide the given number into periods of three figurea 
each, by placing a point over the unit figure, and every third 
figure from the place of units to the left, in whole numbeisL 
and to the right in decimals. 

Find the greatest cube in the left-hand period, and place 
Its root in the quotient. 

Subtract the cube thus found from the said period, and to 
the remainder bring down the next period, and call this tfaa 
dividend. 
Muiiiply the square of the (\\io\ieii\. ^^^j ^iK^^^iS&aa^vt tiN 
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Find hoT many times the divisor is contained in the divi- 
dend, and place the result in the root (quo dent) j then mul- 
tiply the divisor by tliis quotient figure, placing the product 
under the dividend. 

Multiply the former quotient figure, or figures, by .30, and 
this product by the square of the last quotient figure, and 
place tiie product under the last ; under these two products 
place the cube of tlie last quotient figure, and call theii 
amount the subtrahend. 

Subtract the subtrahend from the dividend, and to the 
remainder bring down tlie next period for a new dividencf, 
with which proceed as before, and so on, until the whol^ 
is finished. 

AVrte 1. When the subtrahend happens to be larger than the dividend, thj 
quotient figure must be made one less, and we must find a now subtrahend 
The reason why the quotient figuro will be sometimes too lar^c, is, because this 
qnotient fi^ire merely shows the width of the three first additions to tlie origins 
cube ; consequently, when the subsequent additions are made, the width (quo- 
tient fi»ure) may make the solid contents of all the additions more than the 
qubic foot in the dividend, which remain after the solid contents of the original 
eube are deducted. 

S. When we have a remainder, aflcr all the periods are brought down, W0 
may continue the operation by annexing periods of ciphers, as in the square 
toot. 

3. When it happens that the divisor is not contAined in the divideiid, a ciphei 
must be written in the qnotient (root), and a new dividend formed by briugiaf 
iovrn the next period in the given sum. 

More Exercises for the Slate* 

B. What is the cube root of 9663597 ? 

OPEHATION. 

966359} (S]3,.Au. 
23=8 

S> X 300 = 1300 } 160O Arst dividend. 

1200 

9 X 30 X 1* = 60 

1»= 1 

1261 first subtrahend. 



91' X 300« 132300 ) 402597 seconi dividend 

396900 

21xa)X3'=: 6070 

3*= 27 



402597 ieoonfi mbtnliMi 



000000 
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9. Whtt ii the eube root of 17S76 ? A. 96. 

10. What is ihe cube root of 571787? Jt. 83. 

11. What is the culie root of 970399? A. 99. 
IS. What is the cube root ofSJ000376? A, 196 

13. Whati8theculierootof379«i4I6? A. 156. 

14. What is the cube root of 94818816 ? A. 456. 

15. What is tho cube root of 175()1G000 ? .^.560 

16. Whtit is the cube root of 7M613:n3? A. 908. 

17. What is the cube root of 731189187729? A, 9809. 

18. What is the cube root of |-| i A. ^. 

19. What is the cube root of |^^r A. |. 

90. What is tho cube root of ||^f ? A. ^. 

If the root be a surd, reduce it to a decimal before its root la «ztfaiBl*4, M is 
ffie square root. 

91. What is the cube root of ^-^ ? A. ,13 + . 

99. What is the cube root of Ji^ ? A ,34 + . 

93. What is the length of one side of a cubical block, which coataini 
■olid or cubic inches ? A. 12. 

94. What wili be the length of one side of a cubical block, whose 
•hall be equal to another block S2 feet long, 16 feet wide, and 8 feet thick ? 

V32 X 16 X 8 = 16 feet, Anm, 

95. There is a cellar dug, which is 16 feet long, 19 feet wide, and 19 foOt 
deep : and another, 63 feet long, 8 foot wide, and 7 feet deep : how many aoM 
•r euoic feet of earth wore thrown out ? and what will be the lensth of one udt 
sf a cubical mound which may be fonned from said earth ? A. 5839. 18. 

9G. How many solid inches in a cubical block which measures 1 inch «• 
•och side? How many in one measuring 9 inches on each side? 3 inchea o% 
«iach side ? 4 inches on each side ? 6 inches on each side ? 10 inches on each 
Mde? 90 inches on each side? .^.1.8.27.64.916.1000.8000. 

97. What is the length of one side of a cubical block, which contains 1 solids 
tilde inch? 8 solid inches ? 27 solid inches? 64 solid inches? 195 aoUi 
Jdches? 916 solid inches? 1000 solid inches ? 8000 solid inches ? 

A, 1. 9. 3. 4. 5. 6. 10. 90. 

By the two preceding examples, we see that the sides of the cube are aa tife 
t«i>e roots of their solid contontt, and their solid contents as the cubes of tliek 
Htdes. It is likewise true, that the solid contents of all similar figures are fei 
f ffoportion to each other as the cubes of Uieir several sides or diameters. 

A*&t«. — I'he i-olative length of the sides of cubes, when comnared with thflk 
sJid contents, w*U be best illustrated by reference to the cubical bloeks ••- 
iompanyin« this work. 

98. Ir a htill, 3 inches in diameter, weigh 4 pounds, wh«t will a baU of tte 
vime metal weigh, whoso diameter is G inches / 

3* : ^ : : 4 : 32 : Ratio, 9* X 4 = 39 Ihe., Ai^k 

29. If a globe of silver, 3 inches in diameter, be worth $160, what is ike vailli 
•foue 6 inches in diameter? 3^ : 6* ;i $160 : $1280,.tfii*k 

30. There are tMro little globes ; one of them is 1 inch in diameter, and tte 
flCher 9 inches ; how many of the smaller globes will make one of the larger? 

A, & 

31. If the diameter of tho planet Jupiter is 19 tiroes as much as thediameMi 
of the earth, how many globes of the earth wonld it take to make oae as hum 
as Jupiter? A. 1798. . ; v ^ 

2Q. If the sun is 1000000 times as large as the earth, and the earth ia 
miles in diamutcr, what is tho diameter of the sun? A. 800000 milea. 
•yiite.-^Tht roots of most, powcn ma^ b« found by the square and cube 



'*niY ; thus tiio square root of the aq^aatQ tQQ)l\%^)\«^A'q^«&t»^A1vWtma^!^tn^ 
*'**ithe sixth ro«t is the cube of ' 



'< 



ihvi a(\u«x% tooX. 

•'1 ^ '. ' ' * 
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ARITHMETICAL PROGRESSION. 

T L.XXXVIII. Any rank or series of numbers more 
than 2, increasing by a constant addition, or decreasing bji 
a constant subtraction of some given number, is called a't 
Ariihmeiical Series^ or Proeressioiu 

The number which is added or subtracted continually *s 
called the common differtnce. 

When the series is formed by a continual addition of the 
common difference, it is called an ascending series ; thus, 

2, 4, 6, 8, 10, &c^ is an ascending arithmetical sertes ; but 

10, 8, 6, 4, 2, &c., is called a descending arithmetical series^ 
because it is formed by a continual subtraction of the com- 
Bdon difference, 2, 

The numbers which form the sertes are called the temu 
of the series or progression. The first and last terms are 
called the extremes^ and tlie other terras the means. 

In Arithmetical Progression there are reckoned 5 terms, 
any three of which being given, the remaining two may be 
found, viz« 

1. The first term. 

2. The last terra. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

The First Tenti, the Last Tenn^ and the JVutnher of Terms^ 
being given^ tojind the Comm<in Difference ; — 

1. A man bad 6 sons, whoso several ao^os differed alike ; Uie youn^|«ct wai 3 
fears old, and the oldest 23 ; what was the common difference of their a^j^es ? 

The dinerence between the youngest son and the eldest evidently shows the 
hicreaseof the 3 years t*y all tJin suhsei|uent additions, till we come to 28 years j 
and, as the numbur of these additions are, of course, 1 less than the nu^iber 
of sous (5), it follows, that, if we divide the whole diflforence (d£ — 3 3= ^^ 5!5, 
by the number of additions (5), we shall have the differeace between each oaa 
separately, that is, the common difTerenoe. 

Thus, 2d — 3 = S5 j then, S5 -4- 5 = 5 yeax«, the eommon difference. 

A, 5 yeanu 

Hence, To find the Common Difference ; — 

Divide the difference of the extremes by the number ol 
terms, less 1, and the quotient will be the common difference. 

9. If the Axtremes be 3 and 23, and tiie number of terms il, what is thA 
difference? A. 2. 
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3< A man if to travel from Boston t-o a certain place io 6 rlays, and to go wtif 
5 miles the first day, iooreasing; the dwtanee traveUcd each day by an equal 
excess, so that the hist day's journey may be 45 miles j what is the daily io- 
erease, that is, the couimon diiferenee ? ./f. 8 miles. 

4. irthe amount of $1 fwSO years, at simple interest, be $2,20, -what ia fh* 
tate per cent. > 

In this exainpi(«. wn »ee the amount of the first year is $1,06, and the last yeai 
1^,90; C4mse<\u . i«e extremes are 106 and 2S0,and me nuiaber of terms 
90. 4. $,06 = t jier e«nt. 

5. A man bought 60 yards of cloth, giving^ 5 cents for the first yard, 7 for tba 
Mcond, 9 for the third, and so on to the faist j what did the last cost ? 

Since, in this example, we have the common difference given, it will be eai>y 
to find tne price of the last yard ; for, as there are as many additions as there are 
yards, less 1, that is, 59 additions of 2 cents, to be made to the finrt yard, it 
follows, that the hut yard will cost 2 X 59 = 1 18 cents more than the first, and 
the whole cost of the lost, reckoning the cost of the first yard, will be J 18 + 5 =s 
$1,23. Jt. $1423. 

Hence, When ike Common Difference^ the First Temn, and 
the ^/limber of Terms, are given, to fend the Last Term ; — 

Multiply the common difference by the number of terxns^ 
less 1, and add lie first term to the product. 

6. If the first term be 3, the common differenee 9, and the number of terms 1 1, 
what is the last term ? Ji. 23. 

7. A man, in travailing from Boston to a certain place in 6 days, travelled the 
first day 5 miles, the second 8 miles, travelling each successive day 3 mjles farthet 
tlian the former ; what was the distance travelled the last day ? Jl. SO. 

8. What win $J , at 6 per cent., amount to, in 20 years, at simple interest ? 
The common difference is the 6 per cent, j for the amount of $1, for 1 year, ia 

$1,06, and $1,06 4- $,06 = $1, 12. the second year, and so or. jS. $2,20. 

9. A man MMight 10 yards of cloth, in arithmetical progression ; for the first 
yard ho guve 6 cents, and for the last yard he gave 24 cents j what was tho 
amount of the whole r 

[n this example, it is plain that half the cost of the first and lost ywrds will bo 
the average price of the whole number of yards ; thus, 6 cts. -^ 24 cts. = 30 -4> 
!^= 15 cts., average price ; then, 10 yds. x 15 = 150 cts. = $1*50, whole cost. 

Ji. $1,50. 

Ilence^ When the Extremes, and the ATumher of Terms, art 
friven, to fend the Sum ofdUthe Tenns ; — 

Multiply half the sum of the extremes by the number of 
*erms, ana the product wUl be th^ answer. 

10. If the extremes be 3 and 273, and the number of tem« 40, what is the sum 

of all the terms? Jl. 5SB0. \ Z i^ ' 

1 1. How many times does a regular clock strike in 12 hours ? Ji. 78. rr^f J^ / jT 
b2. A butcher bought 100 oxen, and gave for the first ox $1, fl>r the aecoiMl'*'^^"^ 

$9, for the third $3, and so on to the last : how much did they come to.at that 

rate? A. $r.050.;f. / i ^ - / ^ / T 7 * i^ i?t X /ft? * i^d i!^ 
. 13. What ii the 'sum of the first 1000 nnmbers, beginning' Withi their naMiS 
order, 1, 2, 3, &c. ? Jl. 500500. 

1^ If a buardf, 18 feet long, bo ^ feet wide at one end, and come to % (koiBl wt 
th« uCBei, «»tiai &r: *^* «<\uaro contents t^the board ? .4. 18 toti. 
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15. ir« "iee* of land, GO rods in length, be 90 rodf wide at one end, and at 
the other terminate in an luigle or point, what number of iqaare rode does it 
•ontain? A. 600. 

16. A peraon, travelling into the country, wont 3 miles the firrt daT, and is- 
•reasod every day's travel 5 miles, till at last he went 58 miles hi one day ; how 
manv days did f-e travel ? 

We found, in example 1, thn difference of the extreme's, divided b^ the nam- 
ber ot tenos^ leM 1, g^^e the common differenoo ; consequently, if, m this e>- 
•mpie, we divide (58 — 3 =:) 55, the difference of the extremes, by the commoo 
difference, 5, the quotient, 11, will be the number c7 terms, loss 1 j then, 1 -f* 
11 = IS, the number of terms. A. 12. 

Hence, Whtn Hit Extremes and Common Difference care given, 
to find the JStumber of Terms ; — 

Divide the differeicc of the extremes by the common 
difference, and the quotient, increased by 1, will be the 
answer. 

17. If the extremes be 3 and 45, and the common difference 6, what is the 
number of tei.-ns? .^.8. 

18. A man, being asked how many children he had, replied, that the youngest 
was 4 years uid. and the eldest 33, the increase of tlie family having been 1 ftj 
evoT 4 years ; now many had he ? A» 8. 
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GEOMETRICAL PROGRESSION. 

IT LiXXXIX. Any rank or series of numbers, mcreasing 
by a constant multiplier, or decreasing by a constant divisor, 
is called Geometrical Progression. 

Thus, 3, 9, 27, 81, &c., is an increasing geometrical 
series ; 

And 81, 27, 9, 3, &C., is a decreasing geometrical series. 

There are five terms in Geometrical Progression ; and, 
like Arithmetical Progression, any three of them being 
given, the other two may be found, viz. 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The sum of all the terms. 

5. The ratio ; that is, the multiplier or divisor, by which 
we form the series. 



1. A man purchased a floek of sheep, consisting of 9 ; and, by a gi ee awm , 
was to pay what the last sheep came to. at the rate of $4 for the first shettw 
$13 5iT the second, $36 for the third, and bq wx^Xx^^^x^ >^<^\|Ctt%N»*^ub>Mkg\ 

'. did the Hook cost him? 
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We mij perfonn tbia example by multiplication ; thus, 4x3x3x3xS 
X3x3><dX3 = 99GS44, jStu, But thin proceM, jou must be eemible, 
weuiu be, in many casc», a very tedious ono j lot us see if we cannot abridge it, 
tfiereby making it nuier. 

In the above process, we discover that 4 is multiplied by 3 eight times, oiM 
tia>e less than tne number of terms ; consequently, fhe 8th power of t)ie ratio 3, 

expressed thuB^ 2^, multiplied bv the 6rst tenuj4, will produce the laEnttorm. 
But. instead of rai<'inf 3 to the nth power in this manner, we need only raise it 
to the 4th power, then multiply this 4th power into itself; for, in this way^ we 
do, in fact, use the 3 eight times, raising tlie 3 to the same power as before ; 

dius, 34 =: 81 ; then, 81 X 81 = 6561 j this, multiplied by 4, tlie first term, 
l^ves $S2GS^, the same resuit as before. jS. 36944* 

Hence; When the First Termj Ratioy and JSfumber of Terms^ 
are given, to find the Last Term ; — 

Write down some of the leading powers of the ratio, with 
"hie numbers 1, 2, 3, &c., over &em, being tlieir several 
ndices. 

Add together the most convenient indices to make an 
index less by 1 than the number of terms sought 

Multiply together tJie powers, or numbers standing under 
those Indices; ard their product, multiplied by l£e first 
term, will be tiie term sought 

S. If the first term of a geometrical series be 4, and the ratio 3, what ia the 
11th term > 

1. 2, 3, 4, 5, indices. | Jfote.-f-Tht pupil will notice that the series 

3, 9, 27, 81, 343, powers. \ does not commence with the first term, but witk 
tjpo ratio. 

The indices 5 + 3 + 2 == iO, and the powers under each, 243 X 27 X 9 as 
59049 ; which, multiplied by the first term, 4, makes 236196, the 11th term, re- 
quired. Ji, 236196. 

3. The first term of a series, having 10 terms, is 4, and the ratio 9 j what it 
Ifee last term ? wtf. 78732. 

4. A sum of money is to be divided among 10 persons ; the first to have $10^ 
lie second $30, and so on, in threefold proportion : what will the last have ? 

wtf. $196830. 

5. A boy purchased 18 oranges, on condition that he should pav only tte 
price of the last, reckoning 1 cent for the first, 4 cents for the second, 16 eente 
for the third, and in that proportion for the whole ; how much did hB pay fiir 
d^sra.' A. ^171798691 ,84. 

6. What is the last term of a series having 18 terms, the first of which is 3^ 
ftndtheraUo3? .^.387420489. 

7. A butcher meets a drover, who has 24 oxen. 7*he butcher inquires Vtm 
priiBe of tham, and is answered, $60 pM* head ; he immediately offers the drover 
$50 per head, and would take all. The drover says he will not take that } 
hut, if lie will give him what the last ox would come to, at 2 cents for 
the ' first, 4 cents for the second, and so on, doubling the price to the last, be 
Bright Lave the whole. What will the oxen amount to at that rate ? 

A. ft 1 67773,18. 

8. A man was tn travel to a certain place in 4 days, and to travel at whatever 
rate he pleased ; the first day he went 2 miles, the second. miles, and eoM 
to the lost, in a threefold tikUo * how far did he travel the last day, and liow M 
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Db thif example, we may find the lant term ai betoio, or find it by a<ldinf 

and 




..wriea, 
jou most tie sensible, would be very troublesome. Let us examine the nature 
•f the aeries, and try to invent some shorter method of arriving at the same 
iBiult. 

By examining the series 3, 6, 18, M, we perceive that the last term (54;, 
l0ts9 (the first term), =53, is 2 times as largo as the eum of the remainim: 
torau ; for 2 + 6 -|- 18 = ito ; that is. 54— 2 = 52-4-2 = 2(i} henco, if 
we produce another term, that is, muftiply 54, the last terra, by the ratio 3, 
making 1H2, we shall find the same true of this also; for l(i8 — 2 (the first 
term), = 160 h- 2 = 80, which we at first found to bo the Kum of the four 
remaining terms, thus, 2 -{-6 4" 18 -f- 54 = 80. In both of these o{)nrations 
it u eurious to observe, that our divisor (2), each time, is 1 less than the 
imtio (3). 

Hence, When the Extremes and Ratio are ^ven, to find ihi 
Sum of the Series, toe have (hefoUovnng easy 

RULE. 

Multiply the last term by the ratio, from the product 
■nbtract Uie first term, and divide the remainder by the 
ratio, less 1 ; the quotient will be the sum of the series 
required. 

9. If the extremes be 5 and 6400, and the ratio 6, what ia the whole amount 
«f the series.' 

6 — 1 

10. A sura of money is to be divided among 10 persons in such a manner, that 
the first may liave $10, the second $3U, and so on. in threefold proportion j whof 
will the Ias«t have, and what will the whole have i • 

The pupil will recollect how he found the last term of the series by a foregoing 
rufe ; and, in all eases in winch he is required to find the smn of the series, when 
the laat ter;n is not given, he must first find it by that rule, and then work for 
tiie sum of the scries by the present rule. 

A, The last, $196830 ; and the whole, $395240. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the second at 12 
cents, and so on in geometrical progression} what did the last pair bring 
Um, and wiiat did the whole bring him 1 

A. Last, $63772,92 ; whole, $95659,36. 

12. A man boimht a horse, and, by agreement, was to give a cent for the' 
first nail, three for the second, &c. ; there were four shoes, and in each shoe 
oifiht nails ; what did the horse come to at that rate ? 

II lit/ ' •*• $9265100944259 «0. 

' ' * ' -^3. At tho marriage of a lady, one of the guests made her a present of a 
r'Xxt^^ half-eagin, saying that he would double it on the first day of each succeeding 
, ', ijnonth thruughout the year^ which he said would amount to something like 

* t v4'C7ri|100 ; now, how much did his estimate differ from the true amount? « 

A. $20375. 
14. lfo"r pious ancestors, who landed at Plymouth, A. D. 1020, being 101 
in numbnr, ha<l increased so as to double their number in everv 20 year% 
how great would have been tJieir population at the end of the year lo40? 
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ANNUITIES AT SIMPLE INTEREST. 

H ^C« An annuity is a sum of money, payable every 
year, for a certain number of years, or forever. 

When the annuity is not paid at the time it becomes due, 
it is said to be in arrears. 

The sum of all the annuities, such as rents, pensions, &.o^ 
remaining unpaid, with the interest on each, for the tune it 
Ims been due, is called the amouid of the annuity. 

Hence, To find the Amount of an Annxiaty; — 

Calculate the interest on each annuity, for the time it ha^ 
remained unpaid, and find its amount ; tiien tlie sum of all 
these several amounts will be the amount required. 

1. If the annual ront of a house, which is $300, remain unpaid (that it, in 
fttreari) 8 yean, what is the amount ? 

In tliit example, the rent of the last (8th) year being paid when due, of 
••orse, there is no interest to be calculated on that year's rent. 
The amount of $200 fur 7 years = $<284 

The amount of $900 .. 6 =$273 

The amount of $200 ..5 =$360 

I'he amount of $200 . . 4 = $348 

The amount of $300 ..3 =$336 

The amount of ^0 . . 2 = $334 

The amount of $200 .. 1 =$313 

The eighth year, paid when due, = $300 

$1936, wfM. 

2. If a man, having an annual pension of $60, receive no part of it till Um 
•xpiration of 8 years, what is the amount then due? A, $580,80. 

3. What would an annual salary of $600 amount to, which remains unpaid 
(or in arrears) for 3 years ?-1236. For 3 years ?-1908. For 4 years ?-261& 
For 7 years ?-4956. For 8 years ?->5608. For 10 years '-7630. 

.^Au. $24144. 

4. What w the present worth of an afiuuity of $600, to continue 4 years? 
The present worth (IT LXVIT.) is such a sum, as, if put at interest, wouM 

Sfmount to the i^iven annuity ; hence, 

$000 -1. $1,06 = $.')66,037, present worth, 1st year. 

$G00-f-Sl,'2 = $535,714, 2d .... 

$600 — $1,18 = $508,474, 3d .... 

$600 H- $1,34 = $483,870, 4th.... 

Jins., $2094,095, present worth required. 

Hence, To find the Present Worth of an JinnuUy; — 

Find the present worth of each year by itself, discounting 
roxn the time it becomea d^e^uad \1\q «um of all these 
''escnt worths will be the ana^w. 
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A. Whftt nun of ready money w eqairalent to an annuity of $200, to 
tiDOO 3 T4an, at 4 per cant. ? ^. $556,063. 

ij. Wiiat is the present worth of an annual salanr of (800, to continua 9 
yQiaa?>14€8001. 3 yean .'-S146067. 5 years ?-a407512 ^. «7023,48. 



ANNUITIES AT COMPOUND INTEREST. 

H XCI. The amount of an annuity, at simple an* com- 
pound interest, is the same, excepting the difference in 
interest 

1 lei ice, To find the Amount of an AnnwJty at Compound 

hUerest ; — 

Proceed as in H XC, reckoning compound, instead of 
lioiple interest 

I. What will a salary of $300 amount to, wLich boa remained unpaid for 3 
lears ? 

The amount of $^200 for 2 years == $224,72 
The amount of $200 for 1 yetir = $212,00 
The 3d year =$200,00 

jS. $636,73 

X If the annual rent of a house, which is $150, remain in arrears flof 3 
«ears, what will be the amount due for that time ? JS. 477,54. 

Cfalcolatinff the amount of the annuities in this manner, for a lonff period of 
yfnirtf would bo tedious. This trouble will bo prevented, by finding the 
«iii«ii<nt of $1, or £1, annuity, at compound interest, for a number of years, m 
ia tiiu following 

TABLE I. 

SMimctjig the amount of $1 or £,] annuity, at 6 per cent. compourtJ Jn* 
ierest, for any number ofytiorsjfrom 1 to 60. 



Yrs. 

1 

'a 

*3 
4 

"c 

7 
8 
9 


6 per ct. 


lYrs. 
11 
!2 
13 
14 
15 
10 
17 
18 
19 
2(J 


1,0000 


2,0600 


3,1836 


4,3746 


5,6371 


6,9753 


t<,3y38 


•J.8974 


1(,49I3 


10 \ 


13.1807 



6 per ct. 



14,9711) 



16,8()99 



1S882J 



21,0150 



23,2759 



95.6725 



YrB. 



6 per ct. 



21 



22 



23 



28,212:J 



30,9056 



33,7599 
.36.7855 



24_ 
25 



26 



27 



28 



39,9927 



Yri. 



43,:199 



46,9958 



50,8155 



54,8645 



59,1563 



63,7057 



68,5-:28I 



29 73^6397J 



31 



32^ 



6 per c>.. 



84,8016 



90,8897 



34 



'35 

36 



37 



38 



97,3431 



104,1837 



111,4347 



119,1208 
I2",2t«l 
i35,9G12 



Vrs.iO per ct. 



41 '165,0467 



42 



43 



44 



45 



175,9495 



187,5064 



199,7.568 



21^,7423 



.?J [I45,05<i4 



46 



226,5068 



47 



48 
y 4Q 



an ,0972 



245,9630 



i3.ca;?QjMy 



^\\sy 



'j"^S^ 'SftSsx'^ 




23 
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It It evident, that the amount or $3 annuity is 2 times as much as one or$I| 
LAd OQA of 99, 3 times as much, ilunce, 

To find the Amount of an Annuity, at 6 ptr Cent. ^ — 

Find, by the Table, tlie amount of $1, at the given rale 
and time, and multiply it by the given annuity, and the 
product will be the amount required. 

3 What is the amount of an annuity of $1S0, which has remained unpaid 
15 years ? 

The amount of $1, by the Table, we find to be 933i2759 : therefore, $23,2759 
X 120 ^ $3793. 1i08, Ana. 

4. What will be the amount of an annual salary of $400, which has been it 
arrears 2 years ?-e24. 3 years ?-127344. 4 years ?-174984. 6 years ?-a79012. 
12 years ?-()74796. 20 years ?-l 47 142. ./Jiw. $28099,56. 

5. if you lay up $100 a year, from the time you are 21 years of age till yoo 
are 70, what will be the amount at comjiound interest ? A. $26172,(S. 

6. What is the present worth of an annual pension of $120, which is to con- 
tinue 3 years f 

In this example, the present worth is evidently tiiat sum, which, at compound 
interest, would amount to as much as the amount of the given annuity fat 
the three years. Finding the arao:int of $120 by the Table, as before, we 
have $382,032; then, if we divide $382,032 by the amount of $1, compound 
interest, for 3 years, the quotient will bo the present worth. This is evident 
from the fact, that the quotient, multiplied by the amount of $1, will give tlie 
amount of $120, or, in other words, $.382,032. The amount of $1 for 3 yeaxs. 
I compound interest, is $1,19101 ; 

then, $382,032 -^ $1,19101 = $320,763, Ana. 

Hence, To find the Present Worth of an Annuity; — 

Find its amount in arrears for the whole time ; this 
amount, divided by the amount of $1 for said time, will be 
the present worth required. 

JVWe.— The amount of $1 may be found ready calculated in the Table of 
compound interest, IT LXXI. 

7. What is the present worth of an annual rent of $800, to continue 5 veanf 

A. $842,472. 
The operations in this rule may be much shortened by calculating the present 
worth of $1 for a number of years, as in the following 

TABLE II. 

Showing the present tcorth of$lor£l anntdtyf at 6 per cent, compound 
interest, for any number of years, from 1 to 32. 






Years. 


6 per cent. 




1 


0,94339 




2 
3 


1,83:Q9 




2,67301 




4 


3,46510 




5 


4,21236 


i 


6 


4,91732 


7 


5,58238 


f e 1 


^ 6fiOii7d 
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T© find the present wortli of any annuity, by this Tabic 
we have only to multiply the present worth of $1, found iu 
the Table, by the gifven annuity, and the product will be 
the present worth required. 

8. Wliat aum of ready money will parchase an annuity of $^{00, to conttnDe 
10 yean ? 

The preaent worth of $1 annuity, hy the Table, for 10 years, is $7,36006 : 
then 7,3(i0OB X 300 = $SQ08,0s24, Jlns. 

9. Whaw is the present worth of a yearly pension of $60, to CfMitinue 9 

Sara ?-l 100034. 3 yearsM603806. 4 year9i>-207906. 8 ycar8?-37:i5874. 
years ?>6881»5Q. 30 years ?-8358898. .4. $23C4,9()24. 

10. What salarjT, to continue 10 years, will $2208,024 purchase ? 

This example is the 8th example reversed ; consequently, $2208,034 -f- 
7,36000 = 300, the annuity required. uS. $300. 

Hence, To find that Annuity which any given Sum wiU 

purchase ;— 

Divide tlie given sum by the present worth of $1 annuity 
for tlie given time, found oy Table II. ; the quotient will be 
the annuity required. 

. 11 What salary, to continue 20 years, will $688,95 purchase ? ^. $60 -f • . 

Jh divide any Sum of Money into Annual Payments^ which, 
when duCf shall form an equal Amount at Compouna 
interest; — 

12. A certain manufkcturing establishment, in Massachusetts, was actually 
•old for ^7000, which was divided into four notes, payable annually, so that 
the principal and interest of each, when due, should form an equal amount, at 
compound interest, and the several principals, when added together, should 
make $27000 ; now, what were the principals of said notes .^ 

It is plain, that, in this example, if we find an annuity to contiirae 4 yean, 
irhich $27000 will purcnase, the present worth of this annuity for 1 year will 
be the first payment, or principal of the note ', the present worth for S years, 
fhe second, and so on to the last year. 

The annuity which $27000 will purchase, found as before, is 7791,97033 -f** 

Abte. — ^To obtain an exact result, we must reckon the decimals, which w«i« 
mjected in forming the Tables. This makes the last divisor 3,4651056. 

fThe 1st is $7350,915, amount for 1 year, $7791,97039 



A 



2d ..$6934,825, t .... $7791,97099 

.... 3d .. $6549,288, 3 .... $7791,97039 

....4th.. $6171,970, 4 .... $7791,97039 

Preqf, $96999,996 + . 

For the entire tDorft tfthe Imel eaumfU^ H$ Oe Ki$$ 
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PERMUTATION. 

TT XCII. Permutation is tlie method of findivig how 
many different ways any number of things may be 
chanrred. 

o 

1. How many changes may bo made of the three first letters of the alphafier? 

In this example, hi^ there been but two. letters, they could only be chaniud 
twice ; that is, a, o, and b, a ; that is, 1 x S = 2 ; but, as there arc three let- 
ters, they may be changed 1x^X3 = 6 times, as follows :— ' 

1 fa, b, c. 
S a, c, b. 

3 j b, a, c. 

4 I b, c, a. 

5 c, b, a. 

6 (,c, u, b. 

Hence, Th find ike AV»»6er of different Changes or Permit 
taHons, which may be made with any given Number of dif'^ 
ferent Things; — 

Multiply together all the terms of the natural series, from 
1 up to the given number, and the last product will be thi 
Dumber of changes required. 

9. How many different ways may the first five letters of tha alphabet be 
arranged? A, 130. 

3. How many changes mav be rung on 15 bells ? and in what time may they 
be rung, allowing 3 seconas to every round? Ji. 1307674368000 chansBSj 
3903033104000 seconds. 

4. What time will it require for 10 boarders to seat themselfes differently 

•very day at dinner, allowing 365 days to the year? wf.^9941-S-^ years. 

5. Of how many variations will the 26 letters of the alphabet admit? 

Jt. 403291461126605635584000000. 



POSITION 

Is a rule which teaches, b^ the use of supposed numbers^ 
to find true ones. It is divided into two parts, called Single 
and Double. 

SINGLE POSITION. 

IT XCIII. This rule toaches to resolve those questioiMi 
whose results are propox^oniV \a \hfia wi^^^^itionB. 
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1. A lehoolmaater, being aaked how many scholan he had, replied, " If 4 
~ as many more as 1 now have, one half aa many more, one third, and one 
furth as many more, I should have S96." How many had he / 



L»l Uf suppose he had 24 

TlMn as many more 2= M 

i as many r= 12 

I as many = 8 

I as many = 6 

74 



We l.av9 novv found that we did not suppos* 
the right kiumber. If we had, the amount would 
hat^e been 296. But 24 has been increased in tlM 
same manner to amount to 74, that some unknown 
number, the true number of scholars, must be, t8 
amount to 296. Conseqjieiitly, it is obvious, that 
74 has the same ratio to 396 that 24 has to the true 
number. The question may, therefore, be solve i 
by the following statement : 



As 74 : 296 : : 24 : 96, Jins. 

This answer we prove to be right b^ increasing it by itself, one half 
ttselil one third itself, and one fourth itself; 

TIlUB, ^ 



96 
96 
48 
99 
24 

296 



From these illustrations we derive the following 

RULE. 

Suppose any number you choose, and proceed with it in 
the same manner you would with tlie answer, to see if 't 
were right 

Then say, As tliis result : the result in the question 
the supposed number : number sought 

More Exercises for the Slate, 

aS. James lent William a sum of money on interest, and in 10 years ik 
tinounted to $1600 ; what was the sum lent ? ^. $1000. 

3. Three merchants gained, by trading, $1920, of which A took a certate 
•wn, B took three times as much as A, and C four times as much as B ^ 
what share of the gain had each ? 

jf . A's share was $ iSO ; B's, $360 ; and C^s, $1440. 

4. A i>er.<*on having alraut him a certain number of crowns, said, if a third, a 
fourth, and a sixth of them M'era added together, the sum would be. 45 ; how 
many crowns had ho .' ^. 60. 

5. Wliat is the ago of a person, who says, that if -A^ of the years he htt 
lived be multiplied by 7, and } of them b?. added to the product, tht 
would be 292? jj. 60 years. /^ 

6. What number is that, whic1i,*^ing mnltiplied by 7, and th* 
Vvided by 6, the quotient will be 14 ? Ji. 12. 

23* 
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DOUBLE POSITION. 

IT XCIY. This rule teaches to solve questions by means 
cf two supposed numbers. 

In SiNiiLE Position, the number sought is always mul- 
tiplied or divided by some proposed number, or increased or 
dmiinished by itself, or some known part of itself, a certiiiii 
number of times. Consequently, the result will be propor 
tional to its supposition, and but one supposition wiU bo 
necessary; but, in Double Position, we emjdoy two, for 
the results arc not proportional to the suppositions. 

1. A ^ntleman gave his threo sons $10000, in the following mannor : to th^ 
Mcond $1000 niore than to the first, and to the tliird as many as to the first and 
Mcond. What was each son's part? 

Let as suppose the share of the first, 1000 "j 

Then t!ie second =: 3(KN) ) The shares of all the lont 
Third = 3000 ' \ if our supposition be correct, 

— a;' • '!nt to $10000 ; hut, as thev 
Total, GiHiC. ,i.«n.nt to $(iO00 only, we call 

. •:*« .1 or 4000. 

This, ittbtracted from 10000, leaves 40007 

Suppose, again, that the share of the firnt was 1500' 

Then the second xs 2500 
Third = 4000 



8000 
2000^ 



We perceive tlip 
rrror in this case to 
be $9000. 



The -first error, tb^n. is $4000, and the second $2000. Now, the dlfferanea 
between these errors v -cU^ ^em to have the same relation to the diffcrenoeof 
the suppositions, as either Ot me errors would have to the difference between 
Ibe sup|H)sition which produced it and tlio true number. We can easily malsa 
this statemont, and ascertain whether it will produce such a result : 

As the difference of errors, 2000 * 500, difference of suppositions : : either 
of the errors (say the first), 4000 : YOOO, tho difference between its suppositloQ 
and the true number. Adding this difference to 1000, the supposition, th» 
an^ount Is 2000 for the share of the firnt son: then S:M)00 that of the second, 
$5000 that of tlie third, Jtns. For 2000 -\- 3000 -|- 5000 = lOOOO, the whoI« 
estate. 

Had tho supposition proved too great, instead of too small, it is manifest tint 
we must have subtracted tiiis diflcrcnce. 

Tho tliir>rMnces I)etwecn the results and the result in the question are eallisd 
trrors: th^'^n are said to be alike, when both are either too great or too small) 
imli&e, when .>Le is too great, and the other too small 

From these illustrations we derive the following 

RULE. 

Suppose any two numbers, and proceed with each ac- 
cording to the manner desciibed in tlie question, and see 
ilfow much the result of each ^\?ieT^^OTtt.>(X\^V\3^Ni\^^^^«Q«»^ 



N 
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Then say, As the dlfierence* of the errors : the (fiffer^ 
•nee of the suppositions :: either error : difiTerence between 
its supposition and the number sought 

Mort Exercises for the Slaie. 

8. Three perwmi disputing about their Rges, saya B, "I am 10 yean oldar 
than A ;*' says C, " I am as old as you both :" now. what were their seTeral 
■(M, the sum of all of them being 100 ? Ans. A% 20 ; B's, 30 ; C's, 50. 

3. Two persons, A and B, have th*) same income ; A saves I of his yearly; 
but B. by spending f 150 per annum more than A, at the end of 8 years, findi 
himself $400 in debt; what is their income, and what does each spend pet 
umum .' 

First, suppose each had $S00 ; secondiv, $300 ; then the errors will be 400 
flhd aOO. A, Their income is $400 : A spends 300, B $450. 

4. There is a fish whose head is 8 feet long, his tail is as long as his head 
and half his body, and his body is as long as his head and tail ; what is the 
whole length of the fish ? 

First, suppose his body 30 ; secondly, 28 ; the errors will then be 1 and 9. 

A. 33 feet. 

5. A laborer was hired 80 days upon this condition, — thai for evury day ha 
was idle he should forfeit 50 cents, and for every day he wrosght he shouUI 
receive 75 cents ; at the expiration of the time, he received |^ ; new, how 
■ui^ days did he work, and how many days was he idl»? 

j9. He worked 5Q days, and was idle 98k 



MISCELLANEOUS EXAMPLES. 

1. There is a room, one aide of which is 20 feet long and 8 feet high ; how 

■ov square feet are contained in that side ? 

This side is a regular parallelogram (If LXXIX.) ; And, to find the aqoan^ 
eontents, we have seen that we must multiply the length by the breadth; 
thus, 20 ft. X 8 ft. c= 160 sq. ft., Aru, But, had we been required to find tha 

square contents of half of this paf> 
ailclogram, as divided in the figure <MI 
the loft, it is plain that, if we shouU 
multiply (20) the whole length by 
4 of {4) the width, or, in this caao^ 
the height, the proauct would be th# 
square contents in this half, that is, ill 
the figure B C D j thus, | of 8 a: 4t 




_^ then, 4 X 20 = 80 sq. ft., which 

D Base. 20. C precisely | of 160, the square oontaota 

in the whole figure. 
The half B C D is called a triangle^ because it has, as you see, 3 sidof 
and 3 angles, and because the lino B C falls perpendieulaHv on CD; the anclt 
at G is called a riffht angUi tha whole angle, then, B Cf D, may proparljlia 
C^pilled a right-angled triangle. 
The line B G is called a perpendicular^ C D the base, and D B the kmotkemt$» 
Mlote. — Both the base and perpendicular are sometimes calleu tha le§t 
af the triangle. 



* The difierenca of the errors, when alike, wVU Va wa auMracMik ^n». "Qk^ 
9tbvi ^b*o unlike, one addtd to Vha othot. 
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Hence, Thjind the Jtrta of a Right-angled TnangU; — 

Multiply the length of the base by i the length of the 
perpendicular ; the product wiU be the area required. 

2. What is the area of a triangular piece of land, one side of which is 4tf 
rods, and the distance from the corner opposite that side to that side 20 rods? 

AnM, i^ X 40 = 400 rodj. 

Abte. — ^To find the area of aav irregular figure divide it into triangles. 

A 

In any right-angled triangle, it has been asi-er 
tained, that the square of the hypothcnuso is 
equal to the sum of the squares of the other tw« 

sides. Thus, in the adjac ent figure, 4 0* = 1600, 

and 30* = 900 ; then, ^900 + 1600 = 50, Ui6 
S. hypothenuae. 

Hence, To find (he Hypathenuse^ tohen the Legs are given; — 

Add the squares of the two legs together, and extract 
the square root of tlieir sum. 

TFhen the Hypothermst and One Leg are gtven^ to find th$ 

Other Leg; — 

From tlie square of the hypothenuse subtract the square 
of the given leg, and tlie square root of tlie remainder will 
be the other. 

3. A river, 80 yards wide, passes by a fort, the walls of which are 60 jrardt 
high ; now, what is the distance from the top of the wall to the opposite bank 
of the river? 

In this example, we are to find the hypothenuse. Ans. 100 yards. 

4. Thern is a certain street, in the middle of which, if a ladder 40 feet long 
he placed, it will reach a window 24 feet from the ground, en either side of 
said street ; what is the width of the street? 

In thifl example, we are to find the length of the base of two triangles, ami 
then th<3 sura of these will be the distance required. Jins. 64 feet. 

5. There is a certain elm, 30 feet in diameter, growing in the centre of t 
circular islnnd ; the distance from the top«/f the tree to the water, in a straight 
line, is 120 feet ; and the distance from the fqot 90 feet ; what is the height of 
the tree ? -k . 

As the tree is 20 feet in diameter, the distatifee' from its centre to the watw 
IS the length of the base, that is, 10 -)- 90 ac 100 feet. <a. 66,333 ft. + • 

6. Two ships sail from the same port ; one goes due north 40 leagnet, tbt 
other due cast 30 leagues ; how far are they apart ? 

We are hero to find the hypothenuse. A, 50 leagues. 
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T. A nug. 1* ■ kmhii sicnnioa, 
•kbt ft HQirrel ftom tba top of & Htatfllj 

«^,eO iMt bl^h.iudiunotet b*in(S 

lb> Uh (3 IsBtlMLiif equioo 1 pue); 

to Lhfl plu« where Iha huTitar Hood, 
sIhb be dbsliiitwJ hu piece ? 



The ciicumferenceof & circle is greater, you arc sensible, 
Uian the diameter, being- a. litOe more thau 3 times, or, 
more accurately, 3,141592 times the diameter. 



Note. — The aren of a circle may be found by multiply- 
ig half the diameter by half the circrnnference, or by mul- 



oplying the square of half the diameter by 3,141592. 

A aS) feel. 



la. WhwiilhsueuDriciiehinhHeAluiaWriiajfeeC? 



!i. ain. ' 



NoTt.— The area of a dobe or baD is 4 times aa much 
ta the area of a circle of Uie same diameter ; therefore, if 
ire multiply the irhole circumference into the whole diam 
eter, the product will be the area. 

.«. Qoooooom. 

IS. WhUuelba (Olid CKtenUof&glDbaacUinainchsi in diameter; 

The solid contents of a globe are found by multiplying ill 
mna by i of its diameter. 

IS. VTIul an t)i« nlid eeaUnti 



/ 
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In this example, we may first find the area <^one end, as before directed fiir 
• eirele ; then multiply hy SO feet, the length. A. 11 feet, nearly. 

wf«.->8oIids of »his form may be called cylinders 

17. What are the solid contents of a cylinder 4 feet in diameter, and 10 feet 
looff? j9 125-^ feet. 

When solids, bein^ either round or square, taper reffolarly till they come t^t 
a point, thoy contain just | a^ much as if they were ail the way as large as they 
are at tne largest end. . 

When solids decrease regularly, as last described, they are called pyrtanida. 
When the base is square, they arc called square ptfranuds ; when triaii|^uUi'', 
triangular pyramids } and when round, dradat pyrmiuds^ or eonts. 

Hence, To find the Solid Contents of suck Figures; — 

Multiply the area of the largest end by ^ of the perp9i>- 
dlcular height 

18. What are the solid contents of a cone, tne height of which is 30 feet, are 
hs base 8 feet in diameter ? JS. 502,6 -f- ft. 

19. There is a pyramid, whoso base is 3 feet square, and its perpendicule • 

height 9 feet } what are its solid contents ? ^. 3^ x -S^ = 37 ft. 

50. What is the length of one side of a cubical block, which contains 9261 
solid fcpt ? ./f . SI feet. 

51. In a square iOt of land, which contains S648 acres, 3 roods, and 1 rod, 
what is the length of one side ? Ji. 651 rods. 

52. A grocer put 5 gallons of water into a cask containing 30 gallons of wbie, 
worth 75 cents per gallon ', what is a gallon of this mixture worth ? 

Ji, 64^ctib 

93. The first term of a geometrical series is 4, the last 56984, and the ratio 6 ; 
What is the sum of all the terms ? A. 68380. 

S4. " The great bet, and tohen it viU be paid. — ^Tbe public mind h^ been con- 
siderably amused, for a fe%v days past, with a singular bet, said to have been 
made between a friend of Mr. Adams and a frieu-i )f Gen. Jackson, on the 
eastern shore of Maryland. The bet was, that the .^ackson man was to receiva 
from the Adams man 1 cent for the first electoral vote that Jackson should ro- 
eeive over 130, 2 cents for the second, 4 for the third, and so on, doubling for 
every successive vote ; and the Adams man was to have one hundred dollars 
if Jackson did not receive over 130 votes. According to the present appear- 
ances, Jackson will receive 173, 43 over 130, and the sum the Adams man will 
have to pay, iti that event, will be $87960930223,07. 

** But the joke does not appear to be all on the Jackson man's side. The 
money is to be counted, and it will take a pretty long lifetime of any eommoa 
man to count out the ' shiners.* Let's see : — allowing that a man can count 
•ixtv dollars a minute and that he continues to count without ceasing, either 
to sleep, to take refreshment, or to keep the Sabbath, it will take him tie«iCy> 
seven hundred and ei^y-nine years, nearly ; but allow him to work eight hoai^ 
a day, and rest on the Sabbath, he will be occupied 9789 4- years ; so that thd 
Adams raai<, when he is called upon for the cash, may tell hie Jackson friend, 
*^6it down, eir ; as soon as 1 can count the money, you shall have it ; even th* 
buika take time to count tfte money, you know ' *' 
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A PRACTICAL SYSTEM 

OF 

BOOK-KEICPING, 

FOR 

FARMERS AND MECHANICS. 



Almost all peisonS) in the ordinary avocations of life, unless they adopt M>m« 
Difrlhod of keeping their accounts in a regular manner, will be subjected to con- 
^nval losses and inconveniences ; to prevent which, the following plan or out- 
line is composed, embracing the prjiiciples of Book-keeping in the most simple 
fbrm. Ifefore he pupil commences this study, it will not be necessary for him 
to have attended to ail the rules in the Arithmetic; but he should make him- 
ffelf acquainted with the subject of Book-Keeping before he is suffered to leave 
fchool. A few examples only are given, barely sufficient to give the learner a 
Tie w of the manner of keeping booKs; it being intended that the pupil should 
be required to compose similaur ones, and insert them in a book adapted to this 
purpose. 

Book-Keeping is the method of recording business transactions. It is of two 
bnds — single ayd double entry : but %ve shall only notice the former. 

ISinglo entry is the simplest form of Book-Keeping, and is employed by re« 
laiiers, mechanics, farmers. &c. It requires a ^'ay-Book, Leger, aod, when 
aoney if firequeutly received and paid out, a Cash-Book. 



DAY-BOOK. 

This book should be a minute history of business transactions, in the order 
df time in which they occur ; it should be ruled with head lines, with one 
column on the left hand for post-marks and references, and two columns on the 
firht for dollars am' '*.ents The owner's name, the town or city, and the dat« 
M the first transaction, should stand at the head of the first page. It is fhe 
•nstom of man^ to continue inserting the name of the town on every pagOb 
This, how ever, is unnecessary. It is suflieient to write only the montn, day, 
tnd year, at the head of each page after the first. This should be written In a 
luver hand than the entries. 

On commencing an account with any individual, his place of residence should 
bo notedj provided it is not the same as tliat where the book is kept. If it be th* 
tame, this is unnecessary. As it oflen happens that different persons bear the 
nune name, it is well, in such cases, to designate the individuaJ with whom the 
account is opened, by stating his occupation, or particular place of residence. 

When the conditions of sale or purchase vary from the ordinaty customs of 
fte place, it should be stated. Every month, or oflener, the Day-Book should 
be copied or posted into the Loger, as hereaflor directed. The cros4es, on the 
led hand column, show that the charge or credit, against which they stand, i» 
posted, and the figures show the page of the Loger where the account is poste<L 
l3ome use the figui^s only as post marks. 

Every article sold on credit, except when a note is taken, should be immedV 
titely charged, as it is always unsafe to trust to memory. Also, all labor pe»- 
fbrmed^ or any transaction whereby another is roaile indebted to us, should be 
Inunediateiy entered on the Day-Book. If farmer* and neehanics would 
■tnctly observe this rule, they would not only save many quarrela, but muob 
meaey. lit this respect, at least, follow the example of Dr. Franklin, wbe 
never emitted to make a charge as soon as it could be dene Never defbr a 
#i>|* tUl (e«ieoreWf when ii can be nMdLe W^w] 



87b 



II 



FORM OF A DAY-BOOK. 



Edward L. Pkckham. Boston^ Jan, 1, 1829. 



i X 



1 X 



• X 



8 X 



• X 



• X 



Jam€8 Murray^ Jr, Dk 

To 1 pall. Lisbon Wine $1,92 

" r. ydf. Calico, a 37^ ftte 2,25 

" 2 yds. Bioodeioth, a $4,50 9,0C 



Robert Hawkins f Blacksmith, Dr. 

To217ll)s. [ron,a 8 cU 



Thomas YeomanSy Cr. 

By Cash 



•«o 



ArcJdbidd TVocy, Salem, Dr. 

To 1 pince Broodcloth, containing 29 yds., a $3 per yd., 
90 davs' credit 



James Warren^ Wartland, Dr, 

To 1 ctuk Nails, 2^ lbs., a 8 cts 

o. 

By 37 lbs. Cheese, a 10 cts $3,70 

*^ 41 lbs. Feathers, o 70 cU 28,70 

Balance to l»o paid in Com, at market price. 



I. 



Isaac Thomas, Brattle Square, Dr, 

To 32 galls. Molasses, aSOcts 



^ f ff'Uliam AngeUy Roxbury, Dr, 

j To 300 lbs. Pork, a 7 cts - $21,00 



" 30 bu. Com, a 4'> cts. 



.13,r)0 



« X 



9 X 



t X 



tSamuet Stone, Dr, 

To 50 lbs. Harness Leather, a 30 cts $15,00 

" 7 tons Hay, a ^' 70,00 



George Ctarpenter, Dr. 

To 17 Brooms, a 12 cts $2,04 

>' 7 lbs. Butter, a 20 cts 1,40 

** 4 lbs. Cheese, a 10 cts ,40 



Jesse B. Stoeet, Mendon, Dr. 

To 1 hhd. Molasses, 98 — 6 = 92 galls., a 30 ct 

I BjCaih 



9 



13 



17 



75 



87 
18 

32 

16 



34 



85 



87 
\l^ 



17 



7^ 



00 



Oft 



50 



00 



81 



U 



II 



FORM OF A DAI -BOOK, 
Jan. 6f 1829 



3 X 



I X 



t X 
2 X 

I X 



2 X 

2 X 

S X 

2 X 



I X 



i X 



Jesse Metcalff Tanner, Dr. 

To aO CairSkine, a $5 $100,00 

*< 50 Dried Hides, a $4 . . . 200,00 

60 days' credit. ' 

James Jdurray, Jr. Or. 

Br 20 bu. Com, aOOcts. ....i $12,00 

*' 4 bu. Oau, a 40 ctB 1,00 



James rrwrtu^ •••• ••••••••••• Dr. 

To 24 bu. Com, a 00 cts 



Archibald Tracy^ Dr. 

To 1 cord Wood $6,00 

<' SO lbs. FeathexB, alO cts 21,00 



Robert Hawkins^ Cr. 

By shoeing my Horse $2,00 

d li t( Oxen . 8,00 



-7- 



Samutl Stone, . • , Dr. 

To 2 yds. Broadcloth, a $4 $8,00 

" 4 pr. Shoes, a $1 4,00 



Thonruu Yeumaiis, * . Dr. 

To 200 bu. Com, a 70 cts 

9 



Jesse B, Steeet, Dn 

To 30 quintals Fish, a $3,75 



George Carpenter, Dr. 

To 200 lbs. Cheese, a 8 cts $16,00 

" 1 flrkin Butter, 76 lbs., weight of tub, 10. lbs.=06, 
a 20 cts. lS,ao 



Archibald Tracy, Dr. 

To 2 bbls. Flour, a $10. $20,00 

" 25 lbs. Lard, a 10 cts 8,50 

«« 3 bu. Salt, a 66 cts. . . , .... l,»8 



Isaac Thomas, Dr. 

To 50 yds. Calico, a 22 cts $11,00 

" 75 yds. brown Sheeting, aU ctB. ,. 10,60 



aoo 



13 



14 



27 



12 



140 



112 



c. 



00 



00 



40 



00 



00 



00 



00 



50 



80 



24 



20 



By Ord«r on Ooodrteh It Lord, for $l^W. 
24 



— ^ 8160 



978 



LEGER. 



2 X 
1 X 

I X 



8 X 



3 X 



I X 



Jan. 9, 1829. 



SEtC 



Jesse Metcalfy 

To 800 pr. Men's Shoes, a 95 cts. 

10- 



Dr. 



Thomas yeomans, . 
To 3 bbls. Flour, a $9,50. 



Dr. 



Robert HawkinSf 

To 120 lbs. Blistered Steel, a 8 cts. 
" 100 lbs. Russia Iron, a o cts. . 



James Murray, Jr. ... 
To 10 lbs. Sugar, a 11 cts. . . . 
20 lbs. Coffee, a 19 cts. . . . 
6 galls. Molasses, a 37 cts. 



t< 



William •dngeU, . . . 
By 200 lbs. Laid, a 6 cts. . 
B90 lbs. Bacon, a 12 cts. 



C( 



Cr. 
$12,00 
.42,00 



12 



James Hammond^ .... 

To 1 bbl. Flour 

3 bu. Corn, a 66 cts 

6 galls. Wine, a $1,25. . . 

3 lbs. Coffee, a 16 cts. . . . 

4 bu. Salt, a 70 cts 

1 lb. Y. H. Tea, 

14 lbs. Sugar, a 12 cts. . . . 
" 3 yds. Broadcloth, a $2,50. 
"12 yds. Shirting, a 19 cts. . 






Dr. 

$10,00 
. 1,93 
. 7,50 
. . ,48 
. .2,80 
. .1,25 
. .1,68 
. .7,50 
. . 2,28 



13 



James jyfun-ay, Jr 

To 6 lbs. Raisins, a 20 cts 

" 5 galls. Currant Wine, a 75 cts*. 



Dr. 

$1,20 
.3,75 



Dr. 
$9,60 
. 5,00 



Dr. 

$1,10 
. 3,00 
. 2,22 



$ 
475 



e 



28S9 



14 01) 



82 



54 09 



35 



4. 



LEGER. 

This book is used to collect the scattered accounts of the Day-Book, mnA 
to arrange all that relates to each individual into one separate statement 
The business of collecting these accounts ji-om the Day-vBook, and writing 
them in the Legcr, is called posting. This should be done once a month, o. 
o&ener. Debts <lue from others, an^ entered upon the Day-Book, are placet, 
on the side af'Dr. ,* whatever is on the Day-Book as due to another is placet. 
00 the side of Cr. 

When an account is posted, the page of the Leger, in which tb*s Bccoun 
is kept, ia written in the left-hand column of the Day.Book. 

Every l^eger should have an alphabetical Index, where the names of ch 
Bever&l persons, whose accounts are kept in the Lieger, should be writtex^ 
and the pagenoted down. 

When one Leger ia full, uid anvir otv«V&Q^tvn^o^«k«fiiQounU in the fbr 
mer should be all balanced, arid t\t«bal«xicAau«xAWt«&>ft^<^\kv«\A^«c 
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fiXPLANATlON OF THE LEGER, AND THE MANNER 

OF POSTING. 

It will be seen, that the name of Jamea Murray, Jr. stands first on the Day 
Book ; of course, we shall post his account first. Wc enter his name on the 
first page ofthe Leger, in a large, fair hand, writing Dr. on the left, and Cr. 
on the right. At the top of the left-hand column we enter the year, under 
which we ^vrite the month and day when the first charge was made in the 
Day-Book, and in the next column the page of the Day-Book where the 
charee stands. Then, as there are several artfcles in the first charge, in> 
meadof specifying each article, as in the Day-Book, we merely say, To Sun- 
drieSy ana enter the amount in the proper columns. This charge being thus 

B)sied, we write the page ofthe Leger, viz. 1, in the left-hand column ofthe 
ay-Book^ and opposite to it a X* to show more distinctly that the charge is 
posted. We then pass a finger carefully over the names, till we again come 
to the name of James Murray, Jr., which we find on the second page ; but, 
as this is credit, we enter it on the credit side, with the date and page in their 
proper columns. We then enter the Leger-page and cross, as before, and 
(hen proceed again in search of the same name, until every charge and 
credit is transferred into the Leger. The next name is to be taken and pro- 
eeeded with in the same way as the first ; and so continue till all the ac- 
counts are posted. 

As it is uncertain how extensive an account may be when once opened, it 
is belter to take a new page for every name, until all the Leger-pages are 
occupied. By this time, it is probable, several accounts will htave been st'i- 
tled ; we may then enter a second name on the same pages, and so continue 
till all the pages are full. 

Whenever any account is settled, the amount ofthe balance is ascertained, 
and the settlement entered in the Leger. The settlement may also be entered 
In the Day-book ; and many practise this, although it is not essentially ne 
cessary. But it is essentially necessary that one, if not both, the books, 
should show how every account is settled, whether by cash, note, ordei 
goods, or whatever way the amount or balance is liquidated. 

N. a. — In making out bills, the Leger is used as a reference to the ct.ar^ 
.'n the Day-Book, which must be exactly copied. 



FORM OF A LEGER. 



Dr. 



James Murray, Jr. 



Cr, 



1829. 
Jan. 1. 
" 10. 
" 13. 



To Sundries, 
" do. 



$ 


c. 


1829. 




IS 


17 


Jan. 5. 


2 


6 


32 


« 15. 




4 


95 






$24 


44 







By Corn and Oats, 
" Cash, tobal. 



$ 

13 

10 



c. 
60 

64 



$24 44 



Dr. 



Robert Hawkins, 



Cr. 



1829. 
Jan. 1. 
«' 10. 



To Iron. 
" Sunariea, 



$ 
17 
14 

$31 



c. 
36 
60 

96 



1829. 
Jan. 6. 
« 12. 



By Work, 
'* Note, a GO days, 



$ 
a 
26 



r. 
00 
90 



V \ 



^^^^'^k 



880 



FORM OF A LEGER. 



Dr 



Thomas Yeomans, 



Cr. 



1829. 
Jan. 7. 
" 10. 



To Corn, 
«« Flour, 



$ 

140 
28 



$168 



c 

00 

SO 

50 



1829. 
Jan. 1. 
" 11 



By Cash, 

" Check, for bal. 



$ 



75 



$168r5C 



75 



92 75 



Dr. 



Archibald Tracy, 



Cr. 



1329. 
Jan. 3. 
" 6. 
" 9. 






To Broadcloth, 
" Sundries, 
do. 



$ 
87 
27 
24 

$138 



c 

00 
00 

48 

48 



1829. 
Apr. 2. 



By Cash, 



138 



*9 



Dr. 



James Warren, 



Cr. 



1829. 
Jan. 8. 



u 



6.2 



To Naite, 
" Corn, 



$• 
18 
14 



$32 



c, 
1)0 
40 

40 



1829. 
Jan. 3. 



By Sundries, 



$ 
32 



40 



Dr. 




Isaac Thomas, 






Cr. 




1829. 
Jan. 3. 1 
«* 9.5 


L To Molasses, 
2 " Sundries, 


$ 
16 
21 

$37 


c. 
00 
50 

50 


1829. 
Jan. 9. 
♦« 20. 


2 


By Order, 
" Note a 90 days, 


$ 

12 

24 

$37 


e 

80 

70, 

50 



Dr. 



Wmiam ^ngell, 



Cr. 



1829. 
Jan. 4. 
•« 16. 



To Sundries, 
" Cash, 



$ \c. 
34150 
19 50 

$64 



00 



1929. 
Jan. 10. 



3 



By Sundries, 



9 
54 



e. 
00 



Dr. 



8a:muel Stone, 



- <»i 



Cr. 



1829. 
Jan. 4. 
" 7. 



To Sundries, 
do. 



85 
12 



$97 



c. 
00 
00 



1829. 
Jan. 80. 



By Cash, 



$ 

07 



oc 



Dr. 



George Carpenter, 



Cr. 



1829. 
Jan. 5. 
" 9. 



To Sundries, 
do. 



$ 



3 



c. 
84 
,20 



1829. 
Jan. 15. 



\--r\ 



By Not^, a 60 days. 



w 



$ le 



<I 



CASH'BiiOK. 



Dr. 






Jetse JB. Svjeetf 




Cr 


• 


18&9. 

Jan. 6. 

" 9. 


1 
2 


To Molasses, 
" Pish, 


$ 
27 
112 


c 

60 
50 

10 


1829. 

Jan. 5. 

" 20. 


1 


By Cash, 

<^ Cash, to tial. 


$ 
15 
125 


c. 
00 
10 




$140 


$140 


10 



Dr, 



Jesse Metcalfe 



Cr. 



1829. 

Jan. 5. 

" 9. 



To Sundries, 
'' Shoes, 



800 
475 



$775 



e 

00 
00 

00 



1829. 
Apr. 7. 



By his Check, 



$ 
775 



e 
00 



Dr. 



James Hammond, 



Cr 



1329. 
Jan. 12 



3 



To Sundries, 



$ 
85 



c 
44 



1829. 
Jan. 80 



By Order on Brown 
K Ives, 



'J 



e. 
44 



INDEX TO THE LEGER. 



An^ell, William. 



A. 



Page 
. . .2 



C. 

Carpenter, George. . 



H. 
Hawkins, Robert . 
Hammond, James. . 



M. 

Murray, James, Jr. 

. Hetcalf, Jesse . . . , 



Sweet, Jesse B. 
Stone, Samuel. 



S. 



Page, 
. . 3 
. . .2 



T. 

Thomas, Isaac . . . 
Tracy, Archibald. . 



.2 

.2 



w. 



T*- 



Warren, James 2 



Y. 

Teomans, Thomas 



.2 



CASH-BOOK. 



This book records the payments and receipts of cash. 

It is kept by making cash Dr. to cash on hand and what is received, and 
Cr. by whatever is paid out. 

At the end of every day or week, as may best suit the nature of the busi- 
ness, the cash on hand is counted, and entered on the Cr. side. 

If there is no error, this will make the sum of the Dr. equal to that of the 
Cr A balance is then ji'.ruck, and the cash on hand carried again upon th« 



BUAjB. 



Dr. 



FORM OF A CASH-BOOK. 

CASH. 



Cr. 



1827. 
Jan. 2. 



4. 

5. 
6. 



1827. 
Jan.l. 
2. 
2. 
3. 
4. 
6. 
6 
6. 



8. 



To Cash Oil hand, 
*< J. Thompson, 
" J. Han, paid ac% 
" H. Palmer on note 
** S. Snowdon, 
" J. Marvin on ac'i, 
« S. Crane, 
Sales of Mdse., 



Cash on hand, 



$ 


c. 


637 


SO 


37 


94 


65 


43 


127 


28 


84 


73 


17 


90 


100 


90 


an 


18 


1382 


86 


6o0 


s| 



'} 



By rent of Store for 
one quarter, paid 
TbomaA Taylor. 

" Paid note to R. . 
Thachor, j 

" Family cxpenaes, 

" Mdse. bought of j 
T. Thamor, ] 

Cash on hand, 



62 

127 

27 
614 
550 



1382 



50 

8S 

61 

at 

65 

86 



Form ofaBUlffwn theprectding Worlu 
Mr. James Murray 



to Eklward !•. Peckham, Dr, 



1829. 
Jan. 1. 




(( 




10. 

(( 




I( 




12. 


K 
(f 


5. 


« 


ifi 



To 1 gall. Lisbon Wine $1,92 

" 6 yds. Calico, a 37i cts 2,25 

" 2yds. Broadcloth, a $4,50 9,00 

" 10 lbs. Sugar, a 11 cts 1,10 

" 6 galls. Molasses, a 37^ cts 2,25 

" 20 lbs. Coffee, a 15 eta 3,00 

" 6 lbs. Raisins, a 20 cts 1,20 

" 5 galls. Currant Wine, a 75 ets 8,75 

By 20 bu. Com, a 60 cts 12,00 

**^ 4 bu. Oats, a40 cts. 1,60 

" Cash to balance 10,87 

Errors excepted. ___ 



13 

6 

4 

24 



Ir 

81 

9k 
41 

47 



BottOTiy Jamuary 15, 1829. 



Mr. Jeaae Metcalf 



EDWARD L. PECKHAM. 



1829. 

Jan. 5. To 20 Calf-Skins, a $5. 

« «« " 50 Dried Hides, a $4 

« 9. « 500 pair Men's Shoes, a 95 cts 



8e€ond Fomu 

to E. L. Peckham, 



Receired Payment, by his check on N. £. Bank. 



Dr. 
$ 

100 
200 
476 

$776 



e 
9$ 

m 



Boston, jSpril 7, 1829. 



EDWARD L. PECKHAM. 



* 
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MERCANTILE FORMS. 



Ko. . . J^egotiable JVbte. 

$78,5a Boston, May 6, ISST 

0^ DoiAiUii, I promise to pay Claude Lorraine, or Order, SeventT 
eigbt Di UeiVM lift 7 Cents, with Interest, for value received. 

JAMES HONESTUS. 

No. 2. ^ote payable to Bearer. 

$40. JJoaton, Sept. 17, 182T 

6 iJriyiths from date, I promise to pay A. B., or Bearer, Forty Dol 
lars, fo 7.^ U3 received. SIMEON PAY WELL. 

1^0- 3. Jfote by two Persona. 

$500. Berlin, Oct. 28, 1827 

J'/iir V • tue received, we, jointly and severally, promise to pay C. £ 
I r Ord i', ci Demand, Five Hundred Dollars, with Interest. 

HORACE WALCOTT 
JAMES HART. 



Na4 J^oteatBank. 



$150 Boston^ Feb. 25, 1810. 



I^T[M<'. -five days from date, I promise to pay Thomas Andrews, or 
Orde' ,a^^t>' Phoenix Bank, One Hundred and Fifty Doliars. for value re 
ceivfO. JOHN REYNOLDS. 

Remarks relating to Jfotes of Hand. 

1. A negotiable note is one which is made payable to A. B., or Order -> 
Is otherwise, when these words are omitted. 

2. Bv endorsing a note is understood, that the person to whom it is pav» 
ble writes his name on the bacic of it. For additional security, any otheC 
person may afterwards endorse it. 

8. If the note be made payable to A. B., or Order ^ (See No. Ij) then A. B. 
can sell said note to whom he pleases, provided he endorses it ; and who- 
ever buys said note may lawfully demand payment of the signer of the note* 
and if the signer, through inability or otherwise, refuses to pay said note, th 
purchaser may lawfully demand payment of the endorser. 

4. If the note be made payable to A. B., or Bearer^ {Ste No. 2,) then the 
signer only is responsible to any one who may purchase it. 

6. Unless a note be written payable on some specific future time, it shouk- 
be written on dentan-d; but should the words on demand be omitted, the nott 
is flupposed to be recoverable by law. 

6. When a note, payable at a future day, becomes due, it is considered on 
interest from that time till paid, though no mention be made of interest. 

7. No mention need be made in a note of the rate of interest ; that panicu 
l«r is settled by law, and will be collected according to the laws of the staia 
where the note is dated. In some states, it is 6 per cent. ; in others, 7. 

8. If two persons, jointly and severally, (See No. 3,) sign a note, it may 
be oollected by law of either. 

9. A note te not valid, unless the words for value received he expressed. 

10. When a note is ^ven^ payable in any article of merchandise, or pro- 
perty other than money, dehverable on a specified time, such articles should 
oe tendered in nayment at said time \ oUkerNiae \.\\& liQVi^t <^^ \Xsk!«k\)KM6XB«:> 
demand the j&luo in money 



384 MERCANTILE FORMa 

Jicccuni with hiteretL 
Mr. Thomas I. Spencer 

toH.Ti0daIl, Dr, 

18X0— Nov. 1. To 8 yds. Cloth, a $7,50 per yard $22,S9 

Dae S. " 6 galls. Wine, a $4,23 per gallon 25,A» 

819-Jan. 1. ** Balance of Interest 5,M 

$53,80 

Sttpra. ' Cr, 

817— Nov. 1. By Cash 1 $22,50 

919— Jan. 1. Pkto in full 81,80 

$58,81 

BoBton^ Jan. 1, 1819. H. TISDALI* 



w9 receipt fir Jtfbney on JteeounU 

Reicetved of James Wardell Three dollars Qn accoum. 
Boston; Juii^^l, 1816. ' SIMEON BRANDT 



A General ReceipL 

Received of Jonathdn Andrews Fourteen Dollars in full of all accmuMi 

lioston, Dec. 31, 1837. HORACE HITTER. 

» 

. Receipt fir Money paid on a Mte, 
Received of Leonard Temple Seventy •two Founds and Eleven Shtlllnga 
on his nnte for the sum of One Hundred and Seventy -two Founds, and dated 
at Enfield, Oct 27, 1820. D.THOMAS 

Boston^ jSug. 27, 1828. 

. I. •• 

^ Order fir Money* 
Messrs. R. Potter, & Co* 

Fay James Thomas, or Order, Eleven Dollars, and this shall b# 
your receipt for Oie same. ' , SHEELAH 8FENCER. 

Boaton, S^f.qtO, 1828. 

A% Orderjfir Goods* 
Mr. Albion N. Olney, 

Fay the Bearer, Seventy -one Doltaft, in goods fh>m your store, asa 
cluurge ^> Your obedient servant, . 

Oxfird,Dec.^V^^. R. RAYNAL 



■ i. 



JTote.— A re<ieipt given in full of all aeeotmtef cuts off accounts only ; bvft 
.a receipt given in full of all demaTidft cuts off not cmly all accounts, but aE 
demands whatsoever. 

An order, wh^n paid, should be receipted on the back, by tlie perscn to 
whom it is made payable, or by some one duly aAtcAorized to sign for bim| 
out when it is made payable to bearer^ or to wS. B. or btarerp H may be t% 
t^jpi/ed \ij any one wno presents it for payment. 
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